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Executive Summary

Wyoming’s 2008 Integrated Water Quality Assessniaptort (305(b) Report) presents a summary of water
quality conditions in the state, as required byti8ai305(b) of the Clean Water Act (CWA). Includiedhis
report is Wyoming’s 2008 303(d) List of Waters Riempg TMDLs (303(d) List).

EPA'’s guidance for the 2008 305(b) Report asksttimsame assessment methodology be used forHmoth t
305(b) Report and the 303(d) List, and that thehoglogy used is developed with opportunity for [pub
comment (USEPA, 2006; 2005; 2002). The AssessMetttodology was updated, using a public review
process for the 2008 Integrated Report cycle. ridve Assessment Methodology emphasizes the use of
objective and representative data collection asdssmnents to make use support determinations asirgght-
of-evidence approach, is consistent with Wyominater Quality Standards and Wyoming’s “credibleatiat
law, and recognizes there are cases when use sulgberminations cannot always be made with exjsiimta.

Once use support determinations are made, EPAt&agae for the 2008 305(b) Report asks that all iwaik
the state be placed into one of five categoriassefattainment.

All designated uses are met.

Some designated uses met, but unknown on others
Insufficient data to determine if any desigdaises are met.
Water is impaired or threatened but a TMDLa$ meeded.
TMDLs are needed. The 303(d) List.

agrwndE

The federal Section 305(b) guidance also requkatdhiis report contain updates on programmatiogés and
water quality issues in the state. Since the3@5({b) Report, Wyoming Department of EnvironmeQahlity

- Water Quality Division (DEQ) has updated Watera{ity Rules and Regulations Chapter 1, Wyoming
Surface Water Quality Standards (Chapter 1). Thegsy changes to Chapter 1 were a change front feca
coliform to Escherichia col(E. coli) criteria to determine contact recreation use sctpgnd the addition of a
secondary contact recreation use for those wateichwpose a lesser threat to public health.

DEQ has continued to monitor ambient water quagypart of its comprehensive monitoring effort.
Assessments on 7343 miles of streams and riveig@tgled in this report. The expanding coal beddhane

(CBM), also called coal bed natural gas, industr\Myoming has generated a number of concerns riegard
potential water quality impacts which are beingradded by DEQ.

1
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Water Quality Assessment

Wyoming’'s Method for Determining Water Quality Condition of Surface Water

United States Environmental Protection Agency (EBéijlance and DEQ policy are to use the same
assessment methodology to develop both the 303¢tahd the 305(b) Report. “Wyoming’s Method for
Determining Water Quality Condition of Surface Watand TMDL Prioritization for 303(d) Listed Watérs
(Assessment Methodology) has been the guiding dentioutlining the criteria and decision-making @eses
employed by DEQ for the purpose of making desighate support determinations about the water guaiit
surface waters of the state. Wyoming began usiagame assessment methodology for both the 3ab¢b)
303(d) processes in 2000. This methodology isiplytieviewed and meets all requirements of Wyortsang
“credible data” law. This methodology was updated002 and was used for the 2002, 2004 and 208G 30
Reports and the 303(d) Lists. In 2007, the AssessiMethodology was updated to be consistent waigh t
water quality standards and to describe the datsseientific assessment requirements necessarghe ose
support determinations. The Assessment Methogloh@s updated with input from a committee of TMDL
Workgroup members, and was released for public cemiim August 2007. After reviewing and incorporgt
appropriate public comments, the Assessment Methggavas finalized in early 2008 (DEQ, 2008). The
Assessment Methodology and the Response to Comaiengs/ailable on the DEQ-WQD Website
http://deq.state.wy.us/wad.htrfihis methodology was used to develop the 20083 0%eport and the 303(d)
List.

Changes to the Assessment Methodology

Changes to the Assessment Methodology from the 2062on include:

Consistency with water quality standards and gater
A numeric criterion is comprised of a quantifiabl@t of measurement, and a duration and frequeficy o
exposure. What constitutes an exceedence of nugriecia varies for each designated use and is
defined in Chapterl (e.qg., criteria for aquatie Bflows for one exceedence of a numeric criteind
years, but criteria for drinking water do not alléav any exceedence of a numeric criterion). Haavev
in the previous Assessment Methodologies, impaitmas defined as when more than 10% of the
samples exceeded the applicable criterion. Patidthat methodology conflicted with Chapter 1, so
the Assessment Methodology was updated to be ¢ensisith the water quality standards.

Objective and representative data collection atetpmetation
When conducting water quality assessments, theiatiah must ensure that the cumulative data be
spatially and temporally representative. Assesssneinfiull use support must include representative
data collected when the potential for non-supmogdreatest, based on a scientific and logical vewie
available data and considerations of soil, geolbggrology, geomorphology, climate, stream
succession and the influences of man upon therayséa assessment should include a description of
the scientific logic used to determine that theadat spatially and temporally representative pigiclg
when the potential for non-support is greatestte®fthis involves some type of statistical analgdithe
data, based on sample variability and frequencytiamidg of sample collection. Additionally, even i
data show numeric criteria are met for one or npam@ameters, those data alone may not necessarily
prove the designated use is fully supported. tleoto show full support for a designated use, a
complete suite of “credible data” must be evaluased generally athumeric and narrative criteria
must be met, based on a weight-of-evidence analysis
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Weight-of-evidence assessment
Chapter 1 requires a weight-of-evidence approaitiring “credible data” to make use support
determinations. Weight-of-evidence is a ratiohalight process which incorporates all availabla dat
and uses scientific logic to determine which dagraost relevant or important, and gives more weigh
to those most relevant data. Weight-of-evideng®tsa cookie cutter approach but requires a clear
understanding of how chemical, physical, biologeradl other factors interrelate in the surface water
system. When applying a weight-of-evidence apgrpB&EQ will not presumptively favor one type of
data over another but will examine a collectionlata and information and apply a relative “weight”
importance to each relevant part according to pleeific circumstances. Higher weights are typicall
given to objective and representative quantifiabéasures which directly relate to the water quality
condition of concern. For example, if physical detation is the primary concern, more weight may be
given to quantified measurements of bank erosiehciwannel geomorphology than water chemistry.
Likewise, if chemical discharges are the primargeayn, more weight may be given to chemical data
and biological integrity than to channel geomorplgl Higher weights are also given to parameters
which serve as long term indicators of environmieméalth, such as aquatic macroinvertebrate
community structure. All three water quality caiggs - chemical, physical and biological - neet no
show an exceedence in order to determine thatervwsimpaired. If any one of the three has a
parameter that exceeds a criterion, the water doeil@lssessed as impaired after reviewing the weight
of-evidence of other relevant data. However, irshoases, an exceedence of a criterion in one water
quality category will generally correspond with egdences of criteria in other water quality catiegor
due to the interrelationships between chemicalsgiay and biological water quality parameters.

Use Support Determination
A determination ofttainmentr non-attainments made for each designated use after comparitag da
with applicable criteria for all parameters usihg tveight-of-evidence approach. There often isanot
clear distinction between attainment and non-attaint of designated uses. In some cases obvious
stressors and/or somewhat degraded conditiongesemnt, however use support remains unclear. In
general, these waters haveuwardeterminedtatus as the result of limited or conflictingalahd/or the
obvious presence of non-anthropogenic environmetrt@$sors such as drought, wildlife influences or
fire. When data are conflicting or too limitedrt@ke a defensible use support determination, future
monitoring will generally be scheduled. The det@ation of designated use support is based on the
following general guidelines:

Attainment
Full Support: Based on a weight-of-evidence asses§ for all pollutants, no more than the
allowable number (Chapter 1) of numeric criteriaeedences within a 3-year period. In
addition no other representatively sampled watatityuparameters, physical response
indicators, or biological response indicators idgninpairment. Representatively sampled
parameters and indicators include sampling wheantiatl for non-support is greatest, based on
review of available data and considerations of, ggblogy, hydrology, geomorphology, climate,
stream succession and the influences of man umosytftem. All other information suggests
full use support.

Undetermined
Based on a weight-of-evidence assessment, datatdodicate exceedences of numeric criteria.
However one or more of the following conditions @deen noted: data are not spatially and/or
temporally representative of actual water qualdpditions to make a full support determination;
data and supporting information are unclear; onalw stressors are present but it is unclear if
data are beyond the range of natural conditions.

Non-attainment
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Fully Supporting but Threatened: No data typescemg exceedences of numeric or narrative
criteria, but data do show a declining trend inexauality, physical response indicators, or
biological response indictors suggesting a condlitibnon-support is likely to occur in the next
two years, based on a weight-of-evidence assessment

Not Fully Supporting: Based on a weight-of-evidemassessment, data and supporting
information show use support is outside the nataade of conditions expected for that water,
and/or numeric criteria applicable to that desigdaise are exceeded in frequency more than
allowed by Chapter 1 within a 3-year period.

Regardless of which non attainment category a 3086ted water” is placed in - threatened or naity-
supporting - the goals and requirements for thaemaill be consistently applied according to btith CWA
and DEQ policy, and may be reevaluated as newrrdtion becomes available for a more comprehensive
determination.

Water Quality Monitoring

Water Quality Monitoring Strategy for 2004-2008

DEQ develops five-year strategies to monitor wateality across the state. The current strategy4Z1D8)
was designed to address the water quality isswasgf@Vyoming, while also complying with requiremg af
the CWA and recent EPA guidance relating to thectdital elements of a state water monitoring and
assessment program. The monitoring strategy bupds the previous monitoring plan in place fror98.9
through 2002 by incorporating multiple new apprazcthat together will lead toward a more complete,
comprehensive monitoring program that addressesaadéirs of the state. Key new pieces of the gjyate
include an increased focus on monitoring all watpes, including lake monitoring and development of
wetland monitoring methodology, as well as a congmbithat involves randomized selection of monitgrin
sites. The complete strategy document can be seded the following URL.:
http://deq.state.wy.us/wgd/watershed/Downloads/Mwimg/4-0661doc. pdf

2006 and 2007 Monitoring Seasons

The five primary objectives for the 2006 and 20@Tdfseasons were:

1) Collect supplemental data for streams whereiagislata is not sufficient for a conclusive
determination of designated use support.

2) Continue sampling historic reference statiodentify and sample new reference stations to &thd
gaps.

3) Sample stations selected with probability (ranfleurvey design

4) Conduct reservoir monitoring on selected laggervoirs as part of the large reservoir sampling
rotation.

5) Monitor streams currently on the 303(d) liset@luate whether conditions are changing in respons
to changes in management practices.

Over the past nine years, monitoring program persbimave collected data on hundreds of stream sggme
lakes, and reservoirs across Wyoming with the paepd determining whether the designated usesafdt e
water body are fully supported. In many casesa ttaim the initial monitoring effort were not sufiént to
make a determination on the level of designatedsupport. DEQ is committed to collecting the datagssary
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to support conclusive determinations and have mnitaadhigh priority for the monitoring program in @8.

Many of the existing DEQ reference stations hawvenlsampled only once, some of which were sampled as
much as ten years ago. DEQ will continue to ratateugh existing reference stations to determirled§ still
meet reference criteria and to collect anotheokdata on each stream. Having multiple data seta £ach
reference station will assist in gaining betterenstanding of conditions at these stations anceko tnderstand
how these stations vary in condition over time undéatively natural environmental conditions. This
information will make DEQ better able to formulat®re accurate and precise criteria for assessoigdical
condition of streams. In addition, the current refiee station network has gaps in the spatial egecof
Wyoming. Specifically, more reference data aredeedn the interior areas of the plains ecoregibiibng
these gaps will help facilitate better determinagiof designated use support by helping to estat#islistic
goals for water quality and biological conditiontirese ecoregions.

Annual monitoring workplans list the specific streg rivers, and reservoirs monitored during 2006 2007 .
These documents can be accessed at the followingUR
http://deq.state.wy.us/wgd/watershed/Downloads/Mwimg/2006workplan.pdf
http://deq.state.wy.us/wgd/watershed/Downloads/Mwimg/2007workplan.pdf

Environmental Monitoring and Assessment Program

EPA conducted the Environmental Monitoring and Assgent Program (EMAP) across the western United
States, including Wyoming. The objectives of fhiisject were to develop the monitoring tools (bgital
indicators, stream survey design, estimates ofeate condition) necessary to produce unbiasechatss of
the ecological condition of surface waters acrasgd geographic areas of the west, and demonghtiede tools
in a large scale assessment. Unbiased estimap@saeither a complete census of the ecologica@uece of
interest (which is not practical) or a probabibtyrvey design that allows for extrapolation of ntoning results
to the entire resource of interest. Such an agpreall enhance the ability of the State to makbiased
statements about water quality and ecological ¢mmdat a much larger scale than is possible viiéhaurrent
design.

DEQ contracted the Wyoming District of the Unitetadt8s Geological Survey (USGS) to carry out thegpam
in Wyoming and write a Scientific Investigations®et (Peterson et al. 2007). The complete re@wieftific
Investigations Report 2007-5130) is available amW$sGS website dtttp://pubs.usgs.gov/sir/2007/5130/
Estimates of aquatic life use support (ALUS) werdmusing several macroinvertebrate models, inofuttie
ALUS matrix based on results of the two quanti@ativols DEQ uses to interpret macroinvertebrata dat
(Hargett et al. 2007; Hargett and Zumberge 200@gétaet al. 2005). Estimates of statewide ALUSdohon
this matrix are 52% achievement, 16% undetermimeld32% exceedence of narrative aquatic life ugerai
Because of the relatively small sample size (74pdasites statewide), the 95% confidence intervattiese
estimates is +10-15%. It should also be notedttiete ALUS estimates were not made consideringy atéita
and information using a weight-of-evidence approathe results of this report indicate the primsingssors
impacting waters quality on a statewide scale ipagian disturbance and a lack of habitat compjexit

Statewide Water Quality Network

DEQ and USGS participate in a joint-funding agreentieat allows the USGS to conduct water quality
sampling for two different projects in Wyoming. Thiest project funds ambient sampling at 25 locasi@across
the state. Sampling is generally conducted fouesimer year on a quarterly basis. Sampled parasneiey
from site to site depending on objectives, butudelfield parameters, major ions, trace metalsjeanis,
sediment, and bacteria. Sampling locations areezrhfs a variety of reasons, including monitoririg o
currently impaired streams, streams associatedWPDES permits of concern, or trends in water iy alf
large river systems. The second project funds sampt 44 sites, most of which are in NE Wyominthaugh
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a few are also in south central Wyoming. This prbjaonitors water quality in areas affected by CBM
development to determine if water quality changesoacurring as a result of current dischargesstablish
baseline data in areas not yet developed or fdlyetbped, and to determine compliance with existiater
quality standards and permitting policies.

Sampling locations for these two projects can lbmdoin Appendix B of DEQ’s Water Quality Monitoring
Annual Work planhttp://deqg.state.wy.us/wqd/watershed/Downloads/Mwimig/2007workplan. pdf

Monitoring in Areas of Coal Bed Methane Development

The Powder River Basin Interagency Working GrouRBRWG) was established as the forum for government
agencies to address and discuss issues of commoareao all parties involved in permitting and ntoring
of CBM development. Additionally, attention will lggven to those issues that may result in crosgdyor
effects requiring close coordination among theeStad Federal agencies in Montana and Wyomingwéthd
Tribal governments. Through this cooperative mamneaage effort, each agency will achieve greater apmral
efficiency, enhance resource protection and bséere the public. To address one of the comporudrike
IWG mission, task groups were formed to addressitoxdmg of natural resources potentially affectgd@BM
development (water quality and quantity, aquafe; hvildlife, and air). DEQ/WQD employees are memnshef
the water quality and aquatic life monitoring tagskups. Both the water quality and aquatic lif&ktgsoups
have developed monitoring plans for the affectedsuof NE Wyoming. The water quality and aquate li
monitoring plans can be found at the following twnds:
http://www.wy.blm.gov/bfo/prbgroup/04minutes/surdaatermonitoring06-16.pdf
http://www.wy.blm.gov/bfo/prbgroup/04minutes/aquaibtaplan06-16.pdf

The USGS has been contracted to do most of the wasdity and aquatic life monitoring in NE Wyoming
USGS web site and Fact Sheet describing the aduatimonitoring plan can be found at
http://wy.water.usgs.gov/projects/atg/index.hFact Sheet describing the water

quality monitoring plan can be foundtdtp:/pubs.water.usgs.gov/fs2005-3137

Probability Monitoring

Section 305(b) of the CWA requires states to reporthe condition of allvaters of the State. Prior to 2004,
Wyoming, like most states, had primarily monitoegdargeted sites (mostly with suspected impairs)eartd
therefore could only make scientifically defensiblatements about the water quality condition efilaters at
and near those sites. An estimate of statewidervgaiality conditions based on the targeted site dauld be
inherently biased. As a result, only a small petage of the total waters of the State curreniyraported as
being assessed in the 305(b) report.

Currently, the only two approaches that will pravcbverage of all waters of the State of Wyomireg &) a
census of all waters, or 2) a probability surveythe census approach every single water or stsegment
within the state has to be visited and the conadlitieasured. Obviously this is impossible. Prdiiglsurveys
use a statistical approach (similar to opiniong)adib provide a cost-effective, scientifically-desele
alternative to periodically determine the conditairall waters. Using a subset of all waters, stimeate of the
condition of all waters can be made along withageshent about the uncertainty surrounding the es¢éimin a
probability survey, a subset of waters is randoselected (this ensures the “representativenessilmased
nature of the samples).

DEQ has decided that an absolute minimum of 6@ sitest be selected through a probability survey and
sampled before estimates of water quality condstican be made on a statewide basis with any defree
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certainty. DEQ began implementing a probabilityey in 2004. As of October 2007 DEQ has sampled
66sites through use of a probability survey, antisgiect and sample a minimum of 15 to 20 sitesypar
using this approach for the foreseeable future.

Lake and Reservoir Monitoring

Lake and reservoir monitoring was initiated in 198@&ial protocols were developed and appliedit@Bthe
lakes and reservoirs that were on the 1996 30&(d) Ten major reservoirs in the state are sampited
rotation where approximately four are sampled iy ginen year. Each reservoir is sampled for three
consecutive years, followed by three years witlsaumpling. The effort on major reservoirs focuses o
identifying trends in water quality over time usiv@rious chemical, physical and biological indicato

Monitoring by Conservation Districts

Since 1998, Wyoming’s Conservation Districts, vilie guidance and leadership of local watershedistee
committees, have taken the initiative to improveerguality throughout the state. All of Wyoming4
Conservation Districts are involved in water quadittivities at some level, including monitoring tivaters
within their districts, developing watershed plamsiddress identified impairments and threats,amsasting
citizens to implement management practices to ingrater quality (WACD, 2005).

Most watershed planning efforts are initiated isp@nse to waters being listed on the 303(d) Listaters
requiring TMDLs. Those waters being addressed loga watershed planning effort are given a lovopty
for TMDL development, providing an opportunity fesluntary and incentive based implementation aiitisi
to improve water quality. The ultimate goal forterghed planning is to use local knowledge to deter
actions needed to improve water quality and thglement them, in order to improve water quality and
ultimately remove waters from the 303(d) list (WACIDO05 and 2007).

Data and information was requested from all 34 gbwiing’s conservation districts for this reporthoEe
districts which provided data that expanded theerurknowledge of water quality in the state aretiomed
under the “Summaries of Water Quality Conditionstteon of this report. Further information on wageality
monitoring and watershed planning by conservatistridts can be found &ittp://www.conservewy.com/

Discussion of “Habitat Degradation”

Watershed assessment involves looking at the catibmof chemical, physical, and biological conatis to
determine stream “health.” The endpoint for aquatistream health is the biological community, athis
controlled by both chemical and physical proces$ésst of the numeric criteria in Wyoming are based
chemistry, while most narrative criteria addresgsotal and biological integrity. Chemical heakhuisually
fairly easy to understand. Too much (or in sonsesasuch as dissolved oxygen, too little) of astuize
dissolved in the water can have deleterious effecthe biological community. Therefore, a heabiglogical
community thrives best in water with certain cheshitharacteristics. But how do physical attribwaéfect the
stream and its biological community?

As healthy streams flow through different typeseasfain, they exhibit certain characteristics whicim
generally be predicted based on climate, flow reginsubstrate, valley shape, gradient, and othdstape
features. Perhaps the most important attributenoomto healthy streams in any environment is stream
stability. Although streams are always changingeehat, a healthy stream is relatively stable foora year
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to the next, in all flow regimes, from floods taMdlows or even no flows (BLM, 1998). Stable streahave
the ability to transport sediment loads under balhkiigh flow) conditions without significant erias or
instream sediment deposition (Leopold and Maddd®8k3). Because of this stability, aquatic orgasisan
establish themselves without being eradicated bgreescouring from floods and/or without being smeoéd
by excessive sediment deposition. A stable str@amhas a variety of habitats and physical featat@ch
provide living space for more age groups and atgrehversity of fish and other aquatic organisrisom a
water quality standpoint, a healthy stream wilpteand remove sediment and nutrients in the floath@nd
riparian area during high flows, which improvestiaam water quality for aquatic life, while benigifif
riparian plants, which in turn benefit livestoclkdanildlife.

Not only does a stream in good physical conditiendsit aquatic life, but it also reduces flood dgm#&o
adjacent property, and provides better sub-irragaéind production in valuable bottom lands. Beeaighe
moisture holding capability of a healthy ripariasstem, peak flows are reduced and stream flow roas
longer in the season, which is good for both aqudé as well as users of the stream water.

Because these processes and effects are so ikeeklia physically degraded stream will nearly alsvayhibit
more than one physical problem. For example,eastrwith severely eroding banks will also usuadyabder
and shallower than a stream in good condition. ebedmg on the flow regime, it will also probablyweaareas
of excessive instream sediment deposition as wakaas of high sediment transport, both of whixhaot
allow many stable areas for aquatic life and lesgety of aquatic habitats. These physical andtagab
problems are often compounded because the strealveaaore prone to developing anchor ice in theéexin
and can also have higher summer temperatures.o@lyithe end result is a reduction in biological
community integrity.

When DEQ conducts stream assessments, chemicaicphyand biological conditions are examined and
compared with the ranges of conditions expecteskdan a suite of reference streams with similatoggy,
flow regimes, substrate, valley shape, gradierd,@her landscape features. If, using a weigrgvadence
approach, a stream without measured chemical prableas substantially degraded physical and habitat
features, with a resulting degraded biological camity, it is considered impaired for aquatic lifeedto
physical degradation of the aquatic habitat. Rergurposes of 305(b) reporting and the 303(dhggprocess,
the combination of those degraded physical anddiatmnditions is summed up in the broad term “ltédbi
Degradation.”

Although habitat degradation is not a pollutantAE®els that most habitat degradation seen in westiieeams
is due to unbalanced sediment loading, and sediméimé¢ polluant. Therefore, those waters impaired or
threatened by habitat degradation need to be Imtatie 303(d) list, and not placed in Category #abitat
degradation caused only by low flows (legal watéhdraws) or historic channelization and flood cohis
considered polliubn and those waters are not placed on the 303(d) Tisee waters with habitat degradation
impacts due solely to low flows or flow alteratiare discussed in the 2008 305(b) Report.

E. coli as an Indicator of Fecal Contamination

In previous water qualitgtandards, counts of fecal coliform served asrideator of the relative amount of
fecal contamination in water. However, count&otoli, one of the bacteria that make the fecal coliform
group, have been found to better indicate risklioé$s to people exposed to contaminated wateA R
recommended that states use criteria baséfl aoli, rather than fecal coliform, in their standardsdontact
recreation uses. With the revision of Chapter 2407, the criteria for assessment of recreation irse
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Wyoming transitioned from fecal coliform . coli. Although many strains &. coliare pathogenic in
themselves, the criteria are in place to proteopfeefrom other fecal based pathogens, whetheehaktviral
or protozoan. Because bacterial populations ay@yvariable, thés. coli criteria are based on a 30-day
geometric mean of not less than 5 samples obtainedg separate 24 hour periods. The intent oBtheay
geometric mean is to average temporally distribgtadples so as to be representative of the ertticag
period.

Wyoming waters are designated as either primageoondary contact recreation waters. All watefBaible A
of the Wyoming Surface Water Classification List designated for primary contact recreation unless
identified as a secondary contact water by a ‘ifefation. Waters not specifically listed in Tablefthe
Wyoming Surface Water Classification List are deaigd as secondary contact waters. The follo&ingpli
criteria apply:

Table 1.E. coli Criteria for Protection of Recreation Water Use

Recreational Season E. Coli Criteria
Use

Designation

Primary May 1 - Concentrations dE. colibacteria shall not exceed a geometric mean of 126

Contact September 30 organisms per 100 milliliters based on a minimumaifless than 5 samples
obtained during separate 24 hour periods for angté80period.

Primary October 1 - Concentrations dE. colibacteria shall not exceed a geometric mean of 63(

Contact April 30 organisms per 100 milliliters based on a minimumaifless than 5 samples
obtained during separate 24 hour periods for angie80period.

Secondary All Year Concentrations d&. colibacteria shall not exceed a geometric mean of 63(

Contact organisms per 100 milliliters based on a minimumaif less than 5 samples
obtained during separate 24 hour periods for angiB0period.

Before an assessment is conducted for contactatemmg a Use Attainability Analysis (UAA) will beoaducted
to determine whether the water should be desigrfatgatimary or secondary contact recreation. This
procedure is outlined in the Wyoming Water QuaBtgandards Implementation Policies.

Waters listed on previous 303(d) lists due to edeaees of previous fecal coliform criteria will ram listed
even though those criteria no longer apply. Mdshese listed waters have bdEhcoliand fecal coliform
data, and exceedences of one or both of the reégpeciteria. Therefore the discussion in thisarpvill
generically refer to that mixed data set as feaatdria data. However, in order for those watetset delisted,
E. colidata will need to show no exceedences of the itdor a three year period.

Mercury in Fish

The bioavailable form of mercury is methyl mercuiyjherefore essentially all the mercury which acolates
in fish tissue is in the form of methyl mercuryPA&recommends using a fish tissue criterion forhylet
mercury rather than a water quality criterion beseai is a more direct measure of bioaccumulattas,based
on the dominant human exposure route, and it ssuadable over time (USEPA, 2001). However, Wyogni
does not currently have a numeric methyl mercuitgr@on for fish tissue. Fish tissue criteria for
bioaccumulating substances are based on averdgedasumption. Wyoming’s water column numeric
criteria for fish consumption are based on an gemnsumption of 6.5 grams fish/day. Extrapotatins
guantity of fish consumption would give a fish tiss'criterion” of 1.0 mg methyl mercury/kg fish Qlppb)
(USEPA, 2001). Wyoming fish generally have amdmgylowest fish tissue concentrations of methyl merc
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in the country. This concentration (1.0 ppb) haly been exceeded in a few of the largest preddisiny
sampled in three reservoirs by WGFD: one 24 ina@nakel catfish in Big Horn Lake; one 28 inch wall@ye
Pathfinder Reservoir, and; two 30 inch walleyeS@minoe Reservoir. Because the vast majority wfegish
in these reservoirs have methyl mercury concentratbelow 1.0 ppb, these reservoirs will not bedion the
303(d) List for methyl mercury.

However the Wyoming Department of Health has issuésh consumption advisory for fish with “high”
concentrations of methyl mercury, which is consedeio be 0.5 mg methyl mercury/kg fish. Women of
childbearing age, pregnant women, nursing mothaaschildren under 15 are advised not to eat channel
catfish, sauger, and walleye from Big Horn Lake] &eminoe and Pathfinder reservoirs. Other pesipieald
eat no more than one to two meals per month ottfisk.
http://www.health.wyo.gov/news.aspx?NewsID=1Bkecause methyl mercury concentrations tend to be
highest in older, generally larger fish, it is atecommended that smaller fish be consumed ratlaerlarger
fish.
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Coal Bed Methane Development

The structural unit of the Powder River Basin imtheastern Wyoming, consisting of the hydrologidsiof
the Upper Cheyenne River, Upper Belle Fourche Rmed most of the Little Powder River, Powder Rj\aard
Tongue River continues to experience increased BealMethane (CBM) activity. Ninety-eight percent
(approx. 17,500) of active CBM wells in Wyoming amled in the greater Powder River structuralturiihe
remaining 2% (approx. 300) occur in south centrgbWing in the Little Snake, Green River and Greaid2
Basins.

To produce the gas, operators must partially demthe coal seam. Most of the produced watererPibwder
River development area is discharged to the suriader a variety of water management techniqudsding
direct discharge, treatment and various resenaritainment options. In the south central parhefdtate
produced water is generally of poorer quality angdrimarily re-injected.

The main pollutants of concern associated withGB& produced water are salinity and sodium becadfise
their potential to adversely affect irrigated lamaisl bottomland productivity. To a lesser extertum, iron
and fluoride can be a problem in some areas. @#yegproduced water quality is best in the BeliFehe,
Cheyenne and eastern Powder River drainages adsl tetbecome more saline and sodic west of the Eowd
River and in the Tongue River drainage.

Because of the density of CBM development in theid® and Tongue drainages an effort is being made t
regulate discharges on a watershed basis. Theshatebased permitting approach considers the ative:l
impacts of CBM discharges within a specific wateshnd involves a stakeholder process that asgistshe
development of each watershed permit or plan. Wagel permits have been developed in the PumplaakCr
and Willow Creek watersheds and a watershed plarhéan adopted for use in the Fourmile Creek waders
Work has been ongoing, though not yet completd@aCCreek, Fence Creek, Crazy Woman Creek, Dead
Horse Creek and the lower Tongue River Watershétds.anticipated that it will take several yetos
implement watershed based permitting for all théewaneds in the Powder River Basin. More informmata
watershed based permitting can be founitigt//deq.state.wy.us/wgd/CBM_watershed _permitéisg

An assimilative capacity program has been estadiisb control the loads of total dissolved soliti®$) and
sodium that may reach the main stem of the PowderRheasured in Moorhead, Montana. The total
allowable loads for TDS and sodium are calculateginsure compliance with Montana standards for
conductivity and sodium adsorption ratio (SAR)red state line. Monthly percentages of the totatitoare
allocated to gas developers based upon the pegeeatdPowder River coal that they have leasedinar
program has not been developed for Tongue Riveensta¢d discharges where all produced water ismlyre
contained in reservoirs or treated to backgrouradityubefore discharge.

Wyoming, Montana and South Dakota continue to coaipean the development of CBM activities and to
monitor the effects of these activities within tféected drainages. The cooperation between #te agencies
provides assurance that Montana and South Dakddavestream water uses will be protected while beal
methane develops in the upper reaches of the dignd he cooperative effort recognizes that Wyoroeng
proceed with permitting additional CBM operatiohst will do so in a cautious manner to protect dstngam
users of the affected drainages. The effort inetual comprehensive monitoring network, collectibreal
time monitoring data at the border, and periodiglgsis of trends. It sets reaction levels, basedarily on
salinity and SAR, should unexplained changes berobks in the recorded history of the system. dttion
levels are reached at the border, the comprehensmwétoring network is used to reassess the sygiem
determine if the upsets may be associated with @pbktrations or some other source or anomaly. This
comprehensive watershed monitoring and analysigrano also helps the states develop a better uadeiag
of the Powder River system and how it respondaeanew CBM activity.
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Figure 1. Distribution of CBM wells
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River Basin Descriptions and Summaries of Water Quity Conditions

The following sections describe the major riveribsign Wyoming and summarize water quality condisian
each basin. Each basin section is preceded withpathat shows the major water and eight digit idiadyic
Units (HUCs), and highlights the approximate logatof the impaired and threatened waters on th& 200
303(d) List. Each basin section is then subdivieéa HUCs, referred to as sub-basins in this rep@/ater
quality conditions, based on existing data andrmftdion, are discussed in each of these sub-bestioss.

Please note that only “credible data”, as defingiMyoming Law, and which was objectively collectat is
spatially and temporally representative of actualer quality have been used to make designatesuygeort
decisions. However, in much of this report, prdbafater quality conditions or concerns may be deed,
based on valid data and information, because DEahrasponsibility to the public to describe wisdtnown
about water quality in Wyoming. We have attemgtedlearly distinguish between the designated use
decisions and probable water quality conditionthis report. Both use attainment and water qualityditions
can change over time and this report was writteeth@n the best available knowledge at this tidey third
party knowing of available data or information whican be used to better describe water qualityitond
should please notify the WQD 305(b) Coordinatoghaid Thorp, in writing at DEQ-WQD, 122 West™5
Street, Herschler Building 4-W, Cheyenne, WY 82@8&R (307) 777-5973 or email tthorp@wyo.gov.

Also, please note that the maps and highlighteddd@8aters are not necessarily drawn to scaletlaad
beginning and end points of the water quality lediteaches may not be accurate. The highlightetheszare
only shown to give an approximate location withinvaer basin. Please refer to the location desompn the
303(d) List to determine the extent of the reashyall as existing data allows. Additionally, besa streams
are dynamic entities, and because the extent afrvgaiality limitations varies over time, the exktation of
water quality limitations often can only be approated. As further sampling is conducted, the éxdéwater
quality limitations can be better described. AmpWwledge of available data which can be used tiebet
delineate these stream reaches would be appretiatatD.
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Bear River Basin

The Bear River originates in the Uinta MountaindJtdh and flows north into Wyoming. Downstreamr{hp
of the City of Evanston the river is dammed at WodidNarrows, flows back into Utah, then re-enters
Wyoming near Sage Junction. The Bear River flawgard the north through the Town of Cokeville anelrt
crosses into ldaho, near the community of Bord&ater from the Bear River is diverted into Bear &&in
Idaho and Utah) to increase storage capacity. tbaéy the Bear River reaches the Great Salt Lakdtah,
making it the largest river in the western hemisphwithout an ocean outlet.

Below Woodruff Narrows Reservoir the valley widemsl water is extensively diverted and utilized for
irrigation of alfalfa, pasture land and small ggirBear River Basin streams are mostly perenhigbher
elevations, but at lower elevations, stream flowrnmaller streams is often intermittent or ephemer&le basin
contains many large reservoirs and hundreds ofl steak ponds and reservoirs as well as extenstwarks
of irrigation canals.

The Bear River is apportioned among Idaho, Utah\&gdming, under the interstate compact agreement of
1958 and amended in 1978. Many streams which ve@artedly perennial in the past now do not flowiriyl
some months (ERI, 1992; NRCS, 2001; USGS, 2004js may be due in part to irrigation diversionst bu
channel down cutting, loss of riparian vegetatind damming of drainages are also possible caldasy
studies associated with the Bear River and itsitaitles in Wyoming and Bear Lake in Utah have been
completed and published. The state DEQs in Iddbath, and Wyoming are currently sponsoring a basde
coordinated surface water monitoring program orBear River. A total of 13 monitoring locationsviesbeen
established along the length of the Bear River withrterly monitoring (low elevation runoff, highkeeation
runoff, summer irrigation season, and fall base¥loccurring in order to have a more holistic wajeality
data set. This effort is on-going and no finalarfas been issued to date.

In the Bear River Basin in Wyoming, much of the lggg consists of fine-grained sedimentary formation
which have been thrust faulted into steep, geoldlyigoung mountains which are easily eroded. Assailt,
surface waters have a high natural load of finensexit, and often salts, carbonates, sulfates, aptimsphate,
which are found in the parent geologic materiale&ns in much of the basin are highly dependent on
vegetation for physical stabilization and are usuary sensitive to disturbance.

Two of the major water quality concerns in thisibase centered on the Bonneville (Bear River)ruott
trout and the water quality of Bear Lake in Idaind &tah. Historically, Bonneville cutthroat trauere found
throughout the Bear River and other Great Basiremgaeds, but competition from non-native specess of
aquatic habitat, and water quality changes haveateg the populations of these fish. The Bonrevill
cutthroat trout was petitioned for listing undee tBndangered Species Act as a threatened spemeagtiout
its range in 1998. In 2001, the U.S. Fish and Wédervice (USFWS) determined that listing was no
warranted, however that decision is currently umderew by the USFWS. It is the view of the Wyomin
Game and Fish Department (WGFD) and of DEQ thattiad) is not warranted in Wyoming, and that thetbe
and most economical ways to protect this speciest@ough education, protecting and rehabilitaitrgam
habitat, and reducing competition from unwantecbihticed species. WGFD has been working with thest
of Idaho, Nevada and Utah as part of a Bonneville#h€oat Interagency team developing conservation
strategies and agreements to improve and helpisianeville cutthroat trout populations

Naturally high levels of calcium carbonate anddnstlly crystal clear water in Bear Lake give nery blue
color. However, studies have shown that nutrianicement, and subsequent algal growth, has desildhs
clarity of the water. In order to increase thegeof Bear River cutthroat trout and improve théarvguality in
Bear Lake, numerous water quality studies and ingmre@nt projects have been conducted in the waigrshe
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including in Wyoming. Both Idaho and Utah havetten TMDLs for the Bear River.

The Upper Bear River Sub-basin (HUC 16010101)

In Wyoming this sub-basin includes those areas fiteariTwin Creek drainage upstream. Primary lares ase
grazing in the uplands, irrigated hay and smalingpaoduction along valley bottoms, oil and gasdurction
(including gas processing), and areas of histdr@sphate and coal mining.

Water quality assessments conducted by DEQ on¢lae Biver in 1995, 1996, and 1998 indicate it is
supporting its designated use as a cold waterrfisii@ove Sulphur Creek. DEQ also conducted mangoon
the Bear River below Sulphur Creek in 1998. Aniglys those data indicates that the Bear River betw
Sulphur Creek and Woodruff Narrows Reservoir ig/qudrtially supporting its aquatic life uses duenstream
sediment deposition. Additionally, much of thischk is channelized, which has resulted in a sicpnifi loss of
trout habitat. This reach was added to the 303i&t)ih 2002. Uinta County Conservation DistricsHarmed a
watershed steering committee and has an approviedsiad plan for the Bear River. The Bear Rivaand
near Evanston is the site of a cooperative WGFRap improvement project.

Assessments were also conducted by DEQ in 1998 29@ on Sulphur Creek, both above and below Sulphur
Creek Reservoir. The data and information gathaseplart of the assessment effort identified ségém@ssors,
including bank erosion, rapidly fluctuating flowslbw the reservoir, heavy riparian grazing, angseal low
flows in the upper stream channel. The assessmentsm that Sulphur Creek is properly classifeeda cold
water fishery (Class 2AB), however, the data weselfficient to determine whether the physical ardic
condition was due to anthropogenic or natural stess Both segments were monitored again in 2003.

Oil has been produced in the Yellow Creek/ThiefeBrdrainage since the early 1900s and continues/tod
More recently, natural gas has been produced araépsed, and grazing occurs throughout the drain@géy
the upper part of Thief Creek and some reachestdbdW Creek are perennial. Soils in this drainagehighly
susceptible to erosion and contain naturally heylels of calcium, magnesium, chloride, and sulf@seams
are reported to be incised in these highly erodibie unstable geologic materials (ARE, 1983; EB85).
The relative influence of natural and man causdéigiies cannot be determined at this time.

DEQ assessment of Pleasant Valley Creek above Goonffeservoir indicates full support of designaidalss
3B aquatic life uses in the watershed. The assa#sailso notes the presence of non-game fish,atidge
Pleasant Valley Creek would be more properly cleeskas 2C.

Streams in the Twin Creek drainage lie in highlyd#iole shales which contribute carbonates, saits naetals
to the streams. Rock Creek and many of its triiegaare perennial, but Twin Creek itself is nomepaial
above the Rock Creek tributary confluence. Inupper Twin Creek drainage, the only perennial taby
reach is in Clear Creek below a spring. Loss oépeial flows in upper Twin Creek since the 19&a i
reported resource concern (NRCS, 2001). Bothdhd and the railroad line, built along the Twin €kenain
stem in the late 1800's, have encroached on tearstchannel. Phosphate was mined in the drairetgeén
1910 and 1977. In addition, a phosphate mill (eing, pulverizing and bagging) operated until akbeg5,
with ore imported from Idaho. An unstable tailifgke and many eroding spoils piles are associaiddthe
mining area. AML completed reclamation on 140 aine2002-2003, and the final 225 acres are exgdote
be reclaimed by 2008. DEQ has conducted monitaririge Twin Creek drainage and initial data review
indicates concerns with bank erosion and sedinoawtihg. Additional data were collected in 2004.

Studies in the 1980s and early 1990s identifiecBiidger Creek drainage as a significant contribofdoth
sediment and phosphates into the Bear River (E#2)L In 1996, a 319 watershed improvement praojest
completed in Wyoming and Utah, which significarmégluced this loading to the river. In Wyoming, esev
small detention reservoirs were rebuilt to redueachcutting and a large gravel pit was incorporattma
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sedimentation basin at the border. Additionallazing practices in the watershed were modifieidfarove
riparian cover and vigor to stabilize stream bankscording to the BLM, these practices have atgwaased
stream flows. Bridger Creek is identified as theead on the 303(d) List due to threats to aquidéticise
support within the drainage. Recent monitoringgasgs that the changes in grazing management should
address the threats. However, it will take timeriparian conditions to dramatically improve talstize
stream banks, given the dry climate and flashy $lawthe watershed.

Central Bear River Sub-basin (HUC 16010102)

This sub-basin contains those drainages in Wyoréigw Twin Creek, including the Smiths Fork and epp
Salt Creek/Thomas Fork drainages. Land uses iadihigtoric phosphate mining, grazing, irrigated@gdture,
wildlife habitat, and a number of recreational atigs on the Bridger-Teton National Forest and Blavids.
Irrigated agriculture occurs at lower elevationanarily along the main river and creek drainagesughout
the sub-basin. Cokeville Meadows National Wildiefuge consists of wetland and upland areas dlmng
Bear River immediately south of Cokeville. Theugd was established in 1993 with approximately @ A€res
of the potential 26,657-acre acquisition area ciityebeing protected through purchase or consarmati
easement.

Primary land use along the main stem Smiths Forkigated pasture and hayland, with year-roundeaiton,
seasonal grazing, and some logging in the uppémaya. Channel straightening and willow remowvatemnded
to increase productive acreage during the mid 199@sreported to have caused accelerated bank s
stream widening along much of the lower Smiths Fd@keps are being taken to mitigate these impacts
places. A Smiths Fork Steering Committee has b@@ned to improve water quality, bank stabilitydan
wildlife habitat by modifying grazing practices aodntrolled burns. Considerable acreage alon&thiths
Fork has been incorporated into the National Res@onservation Service’s (NRCS) Conservation Reser
Program (CRP) riparian forest buffer program.

The Smithfork Allotment is a 90,937-acre cattle ahdep allotment located north and east of Colevill
Wyoming. A major management concern on this aléttis the condition of riparian areas associatitial w
streams and upland springs and seeps due to past@and other activities, which include chemsaiaying
of the riparian areas subsequently killing moghefwillow populations in the late 60’s and earys{ and
numerous sheep to cattle conversions. Under sdasgrgrazing use, and with a lack of upland watarrces,
livestock tend to concentrate in riparian areas/fidually the entire growing season every yearopr
Functioning Condition Inventory Data collected bg BLM indicates that most of the streams are ‘“fioming
at risk” which means the riparian-wetland areasmafanctional condition, but some resource attigmnakes
them susceptible to degradation. Some are in agptrend and some are in a downward trend. Tié B
released the Smithfork Allotment Management PlaMianch 2005 that will provide grazing management
practices that should improve riparian vegetatiorstoeam corridors and upland spring sites whicukhthen
result in improved water quality for the Smiths aritbmas Fork Watersheds (BLM, 2005).

Water quality assessments conducted by DEQ on @gamd Hobble Creeks, and in the Smiths Fork dgaina
above North Smiths Fork indicate they are fullygonping their aquatic life uses.

Extremely low flows in the Bear River during thespaeveral years of drought, apparently have duortgd to
elevated water temperatures near Cokeville.

Land ownership in the Salt Creek drainage, whiotvél into Idaho where it is called the Thomas Fak,
primarily public with scattered small private haigs. Public lands are managed for multiple usguding
recreation and grazing. Sediment and nutrients baen identified as possible water quality coreerparts
of this drainage, both in Idaho and Wyoming (ERI92). Salt Creek has places with some unstablikshan
much of which stems from the stream adjusting éopthysical restrictions due to construction oflifghway
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within the valley and from slumps and landslidethi@ unstable geology which have encroached ostteam.
Results of monitoring conducted by DEQ on Salt €iiedicate stabilizing riparian conditions, andailiy
healthy macroinvertebrate community; however unslear whether the stream will support its coldewa
fisheries use during the summer months. WGFD hedt.M have completed a number of riparian

improvement projects in the Coal and Little Muddgé€k sub-watersheds for the enhancement of Boaevil
cutthroat trout populations.

Giraffe Creek is a tributary to Salt Creek whickgorates in Idaho, then flows into Wyoming for avfeniles

before it joins with Salt Creek. DEQ assessmei@icdffe Creek indicates it is fully supporting @guatic life
uses in Wyoming.
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Belle Fourche River Basin

The Belle Fourche River headwaters are in the plaguth of Gillette. The river flows north-eastund the
Bearlodge Mountains, then swings to the south-&adtenters South Dakota. There are two distinct
topographic regions: the rolling plains of the PewRiver geologic basin in the west, and the Bldils uplift
in the east. Most streams originating in the @aire naturally intermittent, but discharges fraralenines,
coal bed methane production, and the City of Géletrovide perennial flow in Donkey Creek, a portad the
Belle Fourche River and several other plains steeam

Keyhole Reservoir is located on the Belle FourcheeRabout 17 miles northeast of Moorcroft, Wyominthe
reservoir is owned and operated by the Bureau ofdR&tion. Keyhole was initially built in the 1956
provide a supplemental water supply to the BellerEloe Reservoir in South Dakota and for flood aalntihe
reservoir was completed in 1952. It has a conservaapacity of 193,753 acre-feet. The inflows atorage
in the reservoir are allocated 10% to Wyoming useis 90% to South Dakota users subject to prititsig
(Hoyer and Larson, 2005).

Below Keyhole Reservoir, the Belle Fourche Rives parennial flow due to reservoir releases as agell
influences of perennial streams originating inBh&ck Hills. The Belle Fourche River Compact o#39
regulates water rights in the Belle Fourche RivasiB. Primary land uses in the basin are livesgwaking,
hay production, and mineral extraction, includirgntonite and coal mining, and oil, gas, and codlrbethane
development.

The South Dakota Department of Environment and fdaiResources’ (DENR) 2006 Integrated Report
(DENR, 2006) has the Belle Fourche River on thert®n 303(d) list of impaired waters from the
Wyoming/South Dakota state line downstream to Balé, South Dakota for two pollutants. DENR repdine
immersion recreation designated use is not fulppsuted due to fecal bacteria and also the warmwate
permanent fish life designated use is not fullypsarped due to total suspended solids (TSS).

DENR completed a TSS TMDL for the Belle FourchedRin early 2005 (Hoyer and Larson, 2005). Two of
the conclusions from that document potentially hawglications within the State of Wyoming. Firdig

TMDL concluded the most significant source of seglitnin the river is expected from stream entrenctiraad
bank failure. Second, the TMDL concluded thatrdease of water from Keyhole Reservoir for irrigat
purposes, as well as startup of the Belle Fourafigation District (BFID), have significant impaat® TSS and
specific conductivity in South Dakota.

DENR presently has distributed a fecal coliform DMfor the reach of the Belle Fourche River immeeliya
downstream of the Wyoming/South Dakota state life€man, 2007). The TMDL reports a 46% reduction i
fecal coliform bacteria is necessary to bring tkerrinto compliance with South Dakota state wajiality
standards. The report’'s summary states that lassdmples collected on the project, it appeatsiduaral
background from wildlife is the largest contributdrfecal coliform bacteria in the Belle Fourche/&iin
South Dakota. Bacteria source tracking was perdron samples collected on three different datesna
evidence was found of fecal coliform from humarcattle sources. However, the reports states tladl sm
sample size does not allow for a totally defenstaeclusion. The TMDL document recommends actdpta
riparian grazing BMP implementation, such as fifigips, to reduce fecal contamination enteringriver via
overland flow, regardless of the source. The denimalso recommends additional bacteria sourckitrgt¢o
further refine the BMP implementation process.
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Upper Belle Fourche Sub-basin (HUC 10120201)

The Upper Belle Fourche Sub-basin includes thendgas from Beaver Creek, north of Alva, upstream.
Livestock grazing and hay production are the pnnagricultural land uses. Coal mining and coal trexdhane
development are important land uses in the wegtertion of the sub-basin, and logging, wildlife itah and
recreation are other important land uses in thel8Hills.

Two reaches of the Belle Fourche River are listedhe 303(d) List due to exceedences of the citen fecal
bacteria, indicating the contact recreation usetssupported. Monitoring by DEQ identified theet of
those reaches as from Keyhole Reservoir to an anmdeted point above Rush Creek, and between Harelt
Arch Creek. The extent of the impairment dowrestreof the Town of Hulett is unknown. Crook County
Conservation District has conducted further momgprimplemented septic and animal feeding opematio
projects, and has developed a watershed planmBi information, sebttp://www.ccnrd.org/

Previous analysis of data collected by DEQ suggesiat the Belle Fourche River, from Keyhole Resgrup
to Raven Creek, appeared to support its aquadi@htd warm water fishery uses. However, that assas
noted three exceedences of the chloride critergawden 1975 and 1990 and recommended future mimgtor
of chloride. Monitoring by the USGS as part of @8M water quality network, indicates the chlortéerion
is now frequently exceeded in the Belle FourcheeRbelow Donkey Creek. Additionally, ammonia dstiaw
occasional exceedences of acute criteria for amandiierefore ammonia and chloride have been adsled a
pollutants on the 303(d) List for the Belle Fourdtiger from Keyhole Reservoir up to an undetermined
distance above Donkey Creek.

Gillette is the fourth largest community in Wyomiagd lies at the upper end of the Donkey Creelndgs.
Results of monitoring conducted by DEQ and CampB€ID over several years indicate that Donkey Creek,
from the Belle Fourche River upstream to an undatexd distance above Antelope Butte Creek, is inegai
for human contact recreation due to exceedenciesal bacteria criteria. Consequently Donkey Crieadn

the 303(d) List. Stonepile Creek, a tributary tmnRey Creek, is also on the 303(d) List for notmarting its
contact recreation uses. A watershed plan anceimgrhtation to address these fecal problems is ifogos
septic system rehabilitation.

Development of TMDLSs for all listed pollutants dretBelle Fourche River, Donkey Creek and Stondpitek
are expected to begin in 2009 with a completiore @a2010.

Assessment of Gillette Fishing Lake, conducted byn@bell CCD under a 205j grant, indicated impairtsen
due to high amounts of sediment and phosphate gpfrom stormwater runoff. Gillette Fishing Lakdisted
on the 303(d) List. Campbell CCD, in cooperatiathwhe city, has developed a watershed plan toessdhe
impairments on Gillette Fishing Lake (WACD, 2009)he City of Gillette has installed stormceptors avill
be constructing a wetland to trap sediment andgirarsis from runoff before it reaches the lake. rétee
additional plans by the City to dredge Gillettehigy Lake to remove sediment, as well as plansdtail bank
stabilization (WACD, 2002). A TMDL for these palants is expected to be finalized by 2009.

Monitoring conducted in the Black Hills by DEQ shéw support of designated 2AB aquatic life uses i
Blacktail Creek within Black Hills National ForesElevated water temperatures in Beaver Creek appdxee
due primarily to historic channel widening causgdalzombination of past grazing practices and casing
flow regime from Cook Lake. The system has sinabikzed, and DEQ monitoring indicates Beaver Rrise
fully supportive of its designated class 2AB aquéte uses. DEQ monitoring in this watershed alsows full
aqguatic life use support in several tributaries:od/@€anyon, Reservoir Gulch, Fawn Creek and Littiee&
(3B), and in Cub Creek (2AB). A reach of Whitelane€k has been monitored by DEQ as a long term
reference site since 1993. Extrapolation of thata dnd assessments to the remaining tributanidisaite full
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aquatic life use support in the Beaver Creek wheats

Lower Belle Fourche Sub-basin (HUC 10120202)

The Lower Belle Fourche Sub-basin includes thendiges entering the Belle Fourche River below Beaver
Creek and above Redwater Creek. Logging, gramingated hay, small grain production, recreatiaridlife
habitat, and bentonite mining are the primary lasées. Conflicting data and different state watelity
standards do not enable a determination on wh#tkasontact recreation impairment seen in the Upede
Fourche Sub-basin continues downstream into thisosisin. Bacteria data collected by Crook Courayukél
Resource District in 2003 and 2004 (EDE, 2005) shwliwidual E. colisamples in this sub-basin as high as
2,419 CFU/100 mL, however the corresponding 30gkgmetric means, based on a minimum of 5 individual
samples, were all less than the state’s 126 CFU#lO@riterion. The SD DENR TMDL document reportsf9
16 individual samples collected in 2004 and 200&eexling that state’s 400 colony forming units @9 fnL
single sample maximum criterion for fecal colifobacteria (Foreman, 2007). However, it does noeapp
there were sufficient samples collected to deteemil30-day geometric mean based on a minimum of 5
individual sample events.

Redwater Sub-basin (HUC 10120203)

The Redwater Sub-basin drains the eastern slofhee @dear Lodge Mountains before it joins the BElbeirche
in South Dakota. Logging, recreation, wildlife itab hay and livestock production are the primand uses.

Sand Creek is protected as a Class 1 water. AtlRansprings discharge thousands of gallons oéwvagr
minute, and the stream below is considered a higltity trout fishery. DEQ has conducted monitororg

Sand Creek. Although a final report is not comml¢he reach of Sand Creek extending a few milesbihe
springs appears to be supporting its aquatic hf&fesheries uses.
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Bighorn River Basin

The Bighorn River Basin takes up a large portionath-central Wyoming. For this report, the Bigh®&iver
Basin includes the Wind River and all the otheiirdages into the Bighorn River in Wyoming, as wallthe
Little Bighorn River Sub-basin. The basin is boeddy the Absaroka Range on the west, the WindrRive
Mountains, Beaver Rim and Bridger Mountains ondgbethwest, south and southeast respectively, anBith
horn Mountains on the east. As with any river basiater quality is strongly influenced by geolagy
terrain. Natural water quality characteristicstwéams coming off the Wind River Range and Bighhor
Mountains are fairly similar due to relatively slariterrain, geology and climate. Water qualitgénerally
good in these mountain ranges, but water qualaggglly changes as streams flow across the base to
Bighorn River due to natural erosion and streancgsses increasing sediment and total dissolved 6dDS)
loads. Accelerated erosion, irrigated agricultureoff, discharge from oil and gas development ather
dischargers, and other human activities have thenpial to degrade the water quality further (USGSR6;
USGS, 1999).

Streams draining the Absaroka Range naturally caery high sediment loads due to the easily eraadchnic
geology and steep slopes associated with relatix@iyng mountains. Most of the lower portions @ th
Bighorn Basin have thin soils derived from highipdible, saline, alkaline and/or phosphate-richlggic
materials. Additionally, much of the precipitationthe lower elevation portions of the basin (whigpically
receive less than 9 inches per year) emanatestironterstorms, which tend to cause flash floodimd) severe
erosion of sparsely-vegetated, normally dry solleerefore, the Bighorn River naturally carriesthgpdiment
loads, but it is thought that human influences hagesased the sediment loads. Man'’s influencseatiment
transport in some of the lower elevation portiohthe basin is believed to date to the 1880s, when
combination of old grazing practices (primarily ¢gpterm with high densities of stock) removed thestaxg
grasses and began a cycle of intense runoff agimgilwhich exacerbated naturally occurring exigtin
conditions (Marston and Anderson, 1991). Consimaadf dams and other activities that modify théunal
flow regime of the basin have also played a paB8@3, 1956; Bray, 1996). Recovery has been slow and
difficult in the lower elevation, more arid partstbe basin.

Livestock grazing and irrigated hay production tive primary land uses in the basin. Large areéseofower
basin are irrigated to produce a variety of craps$ small grains. Oil and natural gas are the tmpimary
mineral resources, but bentonite, gypsum, and aaddyravel are mined in certain areas as well.rd¢ion is
an important land use in most of the basin, andeslmgging occurs in the higher elevations.

Portions of the Upper Wind River and Little WindvBi Sub-basins (HUCs 10080001 and 10080002) are
within the Wind River Indian Reservation boundary.

Upper Wind Sub-basin (HUC 10080001)

The Upper Wind Sub-basin is the headwaters arethéovwind River, which flows into Boysen Reservoir.
Land uses in the upper watersheds are primarilgation, grazing, wildlife habitat, and timber puation.
Grazing, oil and gas production, and irrigated@gdture are primary land uses in the lower wateidshe

Limited E. coli sampling along the Wind River above the reservdboundary indicates that pathogens are a
concern, so further monitoring will be conductéithe Dubois-Crowheart Conservation District (DCCR§h
been sampling for water chemistry, as well as lgjiglal and physical parameters at several sitegdtumn
Upper Wind River and its tributaries, and compledqutovisional report in 2004 (DCCD, 2004).

Habitat degradation has been documented by then8hed\ational Forest (SNF) on West Brooks Lake Kree
a small tributary to Brooks Lake. Because gramamagement has been changed, monitoring by DEG@hand
SNF will continue, to document improvement due tazgng management changes, and to determine the use
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support of this stream.

Both SNF and DEQ have conducted monitoring on thedviRiver and Warm Springs Creek. Results of that
monitoring are inconclusive about aquatic life agpport, so further monitoring is being scheduled.
Monitoring of Trappers Creek, a tributary to Warpri8gs Creek by DEQ and SNF indicate full suppért o
aqguatic life and cold water fisheries uses. Mampconducted by DEQ and SNF indicate that the Eask

of the Wind River above the Wiggins Fork and autary, Bear Creek, are fully supporting their agukfe
uses.

SNF has conducted stream stabilization work onV¥ired River near the Tie Hack Memorial, and has weork
with the grazing permittee to improve habitat atndaam function.

Stabilization and revegetation work to control @onsand improve fish habitat in the Horse Creekrdrge
continues as a successful cooperative effort betv#d& and WGFD. Monitoring conducted by DEQ and=SN
indicate that portions of Horse Creek are in goegspcal condition, but further monitoring is needed
determine use support. Provisional data colleceB®CD indicate pathogens may be a concern inaiver
watershed.

Little Wind Sub-basin (HUC 10080002)

The Little Wind Sub-basin includes those watershettger than the Popo Agie Sub-basin, which dnato the
Little Wind River. Primary land uses are grazimggated agriculture, and oil and gas productifaters
within the diminished reservation boundaries aredigcussed or included in the report, since tlateStf
Wyoming does not have jurisdiction.

Many concerns have been identified with possiblespfal degradation along Beaver Creek, but BLM data
shows physical conditions are generally improvibdEQ conducted monitoring in this drainage in 1994
2005, but a final assessment report has not beapleted. Assessment of Little Beaver Creek indigat
support of aquatic life and cold water fisheriessyhowever the stream was impacted by heavy grarid
erosion.

Popo Agie Sub-basin (HUC 10080003)

Headwaters of the Popo Agie Sub-basin are witrenShoshone National Forest. In the upper watesshed
recreation and livestock grazing are the primangllases. Irrigated agriculture and residentiakttgument are
the primary land uses in the Lander area.

The Middle Fork of the Popo Agie River near Landdisted on the 303(d) List because of contaater&ion
impairment indicated by exceedences of the criferidecal bacteria and latdt, coli. The Popo Agie
Conservation District (PACD) has developed a watsdsplan to conduct further monitoring to idensfyurces
of fecal contamination and voluntarily remediaterth PACD currently sponsors a 319 watershed
improvement project that is remediating eligiblptgesystems in the Middle Fork watershed.

A 319 watershed improvement project sponsored b@P# the Squaw and Baldwin Creek drainages was
reportedly very successful in rehabilitating phgsidegradation of the streams. Reports from thagjept
suggest the streams in these drainages are supgpthéir aquatic life uses.

Habitat degradation has been identified as a commeiportions of Twin Creek below its initial cross of
Highway 287. DEQ has monitored this reach, howeviinal assessment report has not been completed.

PACD has been conducting monitoring at 19 sitelénsub-basin since 1999 to assist with watershathmng
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efforts and to determine baseline and trend cantst(PACD, 2001; WACD, 2004; PACD, 2005).

Assessment of Deep Creek, a tributary to Red Cafyerk, indicates full support of class 2AB aqubt&
uses.

Muskrat Creek Sub-basin (HUC 10080004)

The Muskrat Creek Sub-basin is in the Gas Hilla@ast of Riverton. Primary land uses are livésgazing,
oil and gas production and uranium production.c&ih990, AML has completed remediation of five ferm
uranium mine sites; two additional sites had ongawork in 1996-97. Data which could be used for an
assessment are not available at this time. DE@stiyated Muskrat Creek in 1999 and found no flowhe
creek. The Lower Wind River Conservation Disthes established a monitoring location on Muskrae®r
near its confluence with the Wind River as para &ection 319 assessment project, however, theofdtbw
in this watershed has prevented the collectionredible water quality data.

Lower Wind Sub-basin (HUC 10080005)

The Lower Wind Sub-basin is wing shaped - it inelsithe Muddy and Fivemile Creek drainages on tret we
side of Boysen Reservoir and the Poison Creek @gaimn the east side. Primary land uses are grazing
irrigated agriculture, and oil and gas productiéhow from both the eastern and western drainagggies into
Boysen Reservoir. The Wind River, from Boysen alownstream to the Wedding of the Waters at the lowe
limit of this sub-basin, is a Class 1 water.

Ocean Lake is on the 303(d) List for not supportiag@quatic life uses, due to physical degradé&tiom
irrigation return flows carrying sediment into tlaée, which reduces aquatic life production. Aevahed
improvement project completed by the Lower WindeRiConservation District (LWRCD) dramatically
reduced the sediment loading to the lake. Momtpdonducted on Ocean Lake by DEQ and WGFD shotv tha
most of the irrigation drains in the watershed iay@ment project have reduced their sediment Idadsyther
areas in the watershed still contribute high sedin@ads. There is also high nutrient loading ithie lake.
However, the primary problem in Ocean Lake is theessive sediment that has already been depogitéé i
lake. Because Ocean Lake is so shallow, waverafrigguently re-suspends this sediment, signifigant
reducing light infiltration and limiting growth @fquatic plants that would otherwise stabilize tepasited
sediment and improve water quality. Ocean Lakeewatality problems are further exacerbated byhtgk
nutrient levels. Fixes to Ocean Lake must not eetuce sediment loading, but must also involvbilsation
of the sediment already in the lake. Additionalhg nutrient loading (including the nutrient lcaldeady in the
lake) ,need to be reduced so that a reductiongpesuwded sediment and the associated increaséin lig
infiltration do not cause excessive algal growfhhe LWRCD has formally committed to developing a
watershed plan to address issues at Ocean LaRaViDL for Ocean Lake is expected to be complete2das.

Poison and Muddy Creeks, tributaries to Boysen Rege were initially on the 303(d) List, becaussadysis

of USGS data indicated the contact recreation nsbese streams was threatened due to occasigal hi
counts of fecal coliform anl. colibacteria. Further monitoring by the Lower Wind &i\Conservation

District under a 319 grant showed exceedencesed .tkholi criterion indicating primary contact recreational
uses are not fully supported on both of these siseaMuddy Creek is not supporting its contacteation use
between the Wind River Indian Reservation and BoyRiwer. Poison Creek is impaired from an undeieeioh
distance above and below Highway 26, between BoReservoir and Shoshoni. This change in use suppor
status from “threatened” to “not supporting” withtnaffect the timeline of any TMDL development or
Watershed-based planning efforts.
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Badwater Creek Sub-basin (HUC 10080006)

The Badwater Creek Sub-basin is on the northedsta§iBoysen Reservoir. Land uses are primanigsiiock
grazing and oil and gas production in the Lysitstl@abin area. AML completed remediation of a nsite in
the Hoodoo Creek drainage. LWRCD has establishadratoring location on Badwater Creek near its
confluence with Boysen Reservoir as part of a $a@il9 assessment project. The lack of flow ia thi
watershed however, has resulted in limited colbectf credible water quality data. USGS data suiggbst
this watershed transports large amounts of seditodBbysen Reservoir during runoff events.

Upper Bighorn Sub-basin (HUC 10080007)

Headwaters of the Upper Bighorn Sub-basin arearstuthern end of the Absaroka Range and the CediCr
and Bridger Mountains. Grazing and oil and gasaexion are the basic land uses, along with iradat
agriculture in the lower elevations. Several heddacres in the Owl Creek and Kirby Creek draindge®
been mined for bentonite. Thermopolis Hot Spricgstributes a naturally high TDS load to the Bighor
River, and also is the source of a natural tempezahcrease (Darton, 1906). Numerous watershestiest
have been completed in the Fifteen Mile Creek @dgensince the 1960's. These studies help provide
information on potential natural vegetation, arspanses of vegetation and stream morphology tereifit
grazing strategies, which can be applied to muche@Bighorn Basin.

DEQ has conducted monitoring on the Bighorn Rivet enany other streams to determine support of aquat
life uses. Alkali Creek was investigated in 2008 avas found to be dry. Buffalo Creek was invesid®001
and 2004 and was found to be dry both times. Owekalso was investigated in 2001 and 2004, akd,La
Red Canyon, and Kirby Creek were investigated D120Assessment reports have not been completehjor
of these streams.

The Bighorn River near Basin was placed on the @036t in 2000 for impairment due to exceedendah®
criteria for fecal bacteria. WDEQ conducted moriiitg in 2000, which showed that the impaired reaxtends
from below the Greybull River (in HUC 10080010) trpam to the Nowood River. Above the Nowood River,
the Bighorn River is listed as threatened on th&@0OList for contact recreation uses due to heytels of fecal
bacteria bacteria. Washakie County Conservatiatrioi (Washakie CCD) is pursuing watershed plagnin
efforts within its district (WACD, 2005). WashakCD has collecte#. colisamples in the Bighorn River
upstream of the confluence with the Nowood Rivet,data from the monitoring to-date are not avaédor

this report.

Red Canyon Creek drains a watershed of easily dnatesoils developed from fine-grained red samasto
siltstone, and shale. When the creek does flodglivers a distinctively colored sediment loadie Bighorn
River. The relative influence of natural caused development activities cannot be determined awthilable
information.

Owl Creek flows through fine grained sandstondstsihe, and shales. Sodium and sulfate salts tihese
shales, together with silt and clay, naturally ictpaater quality (Ogle, 1992). In 1995, AML rectad a
long-abandoned sulfur mine which had been affeatiater quality in the Owl Creek watershed. Owlékrés
listed on the 303(d) List as threatened for nopsuiing its contact recreation use based on arsabfdiecal
bacteria data collected by DEQ and the USGS. Hah§g Conservation District (HSCD) has been momtpr
E. coli, however those data were not available for thpere HSCD has sponsored the formation of the Owl
Creek Watershed Planning Committee. This entitglized a watershed plan in 2006 and is implemgrdin
number of BMPs in accordance with that plan (WAQDQ7).

Extensive erosion has occurred in the Kirby Creskndge due to a combination of channel manipuiatio
historic overgrazing, and responses to flow regifmenges in the Bighorn River (Hurley, 2003; Bra§98). A
205j water quality assessment of the drainage,ssped by HSCD, was completed and submitted to DEIge
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report (Hurley, 2003) identifies fecal bacteriaagsroblem in Kirby Creek, which has been placethen303(d)
List. In addition, a USGS synoptic study includerkee sites on Kirby CreelE. colicounts at each of these
three locations exceeded 500 colonies per 100U8GS, 2003). A Coordinated Resource Management
(CRM) group is addressing these problems in theyK€reek drainage, utilizing 319 and other monefSCD
currently sponsors a Kirby Creek steering commisie@ has a 319 implementation project in the KiChgek
watershed to help address water quality conceBtieam structures have been installed in much oft\Kieby
Creek to stabilize banks and allow the stream tesits flood plain. A formal commitment to deyeto
watershed plan on Kirby Creek was received from B&CMarch 2006 and a final plan is anticipate@@98.

Cottonwood Creek receives discharges from the HamDome Oil Field. Data collected in Cottonwood
Creek below the discharges show high concentrattbbsth chloride and selenium. However, becahse t
discharge water is used for irrigation and thdielt is an important part of the local economy)se
Attainability Analysis (UAA) was conducted and apped on Cottonwood Creek, with site specific cidef
43 ug/L for selenium and 860 mg/L for chloride. eféfore Cottonwood Creek has been delisted from the
303(d) List.

Grass Creek is a tributary to Cottonwood Creekse&sment of DEQ monitoring data indicates that taw Lk
uses are supported in the upper watershed, howsseaiuse legal flow depletions remove most, ifatladf the
water down stream of the irrigation diversion inlNE Section 23, T46N, R99W, its aquatic life uses ar
correspondingly affected. This reach of Grass Cre@kpacted by pollution, rather than a pollutamtd
therefore does not require a TMDL and is in Catedi.

Nowater, Sage, Fifteen Mile, and Slick Creeks utidbies to the Bighorn River, are listed on the(@DRist
because analysis of USGS data indicate the comaetation use on these streams is threateneadue t
occasional high counts &. coli. Washakie County Conservation District (Wash&k@&D) has a 319 grant
addressing AFO and septic problems and condué&irggli monitoring and has completed a watershed plan.
Washakie CCD has collecté&d colisamples in these creeks, but data from the mamgtéo-date are not
available for this report.

Washakie CCD conducted monitoring in 1999 to deteeraquatic life use support of Nowater Creek,
Gooseberry Creek, Cottonwood Creek, and Fifteee Kileek. Data from that monitoring was submitted t
DEQ, but was not sufficient to make use suppormheinations. Additional monitoring by the conservat
district occurred in 2006 and 2007, however thaga @ere not available for this report.

Nowood Sub-basin (HUC 10080008)

Headwaters of the Nowood Sub-basin are on the s@stiern side of the Big horn Mountains. Livestock
grazing and oil and gas extraction are the majut lases in upper elevations. In lower elevationgated
agriculture is the primary land use and the largessumptive water user. Bentonite is mined indWbrse
Draw.

Fecal bacteria samples collected by DEQ near thehraf the Nowood River indicate an exceedencéef t
contact recreation criterion, hence the Nowood Riz@ot supporting that designated use. The irepaieach
is listed on the 303(d) List as extending from ¢befluence with the Bighorn River upstream an uedwsined
distance. A number of homes and businesses in 8taod were found to be discharging largely untcbate
wastewater into the Nowood River, just above thghBrn River. The Town of Manderson secured fundiomg
a new mechanical treatment system which uses axéler with microbes and circulates and reciatas the
waste water through these filters to reduce nitncgyed total suspended solids. The effluent thess glorough
an ultra violet disinfectant system before dischrayg Reports indicate the system is now opergtiagerly,
however affects ok. coliloading to the Nowood River have not yet been deitezd.
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Washakie CCD conducted monitoring in 1999 on thevdlmd River, Buffalo Creek, and Otter Creek to
determine aquatic life use support, and submitieddata to DEQ. However, the data was not suffidie
make use support determinations. Additional memgpby the conservation district occurred in 2@06!
2007, however those data were not available ferrégport.

Paintrock Creek, a tributary to the Nowood Riverpn Table C of the 303(d) List because analys&d=6)
data indicate the contact recreation use is thmedtelue to occasional high counts of fecal bacte3muth Big
horn Conservation District (SBHCD) has a 319 geart has collected samples on Paintrock Creek, henyev
data were not available for this report. Waterghladning efforts were approved by DEQ and are twalg on
Paintrock Creek and the Nowood River (WACD, 2005).

Assessment of Soldier Creek, a tributary to thetls®ork of Paintrock Creek, indicates full suppafrt
coldwater fisheries and aquatic life uses.

Assessment of Canyon Creek, a tributary to Tenslrepk, indicates full support of its aquatic kied
coldwater fisheries uses. However, some aredsedbiver watershed have had willows removed inpte,
which has led to some unstable banks and increasesnmer water temperatures.

Greybull Sub-basin (HUC 10080009)

Headwaters of the Greybull Sub-basin are in theafdisa Range within the Shoshone National Forebe T
foothills portions of the sub-basin are a mix ofBLstate, and private lands, and the basin portiwas
primarily BLM, with private lands adjacent to stres The sub-basin has three major irrigation xeser
projects. Summer flows in the Greybull River a tonfluence with the Bighorn River are reporteainost
entirely irrigation return water and at some tirtteeye may be minimal to no flow, due to appropoiasi on the
river (RPO, 1979). Livestock grazing and areasiloind gas extraction are major land uses, withated
agriculture nearby and adjacent to the major tabustreams.

The Greybull River is on the 303(d) list becauseeexiences of the criteria for fecal bacteria froreyGull
upstream to Sheets Flat Bridge indicate it is nppsrting its use for contact recreation. Althounggdh fecal
bacteria counts have been occasionally recordéat apstream as Meeteetse, samples were collembed t
infrequently in upstream reaches to develop a \g#ioimetric mean to compare with criteria. Meeteatsd
South Big Horn Conservation Districts have monitboa the Greybull River. High water temperatures
recorded during the recent drought raise concdyastahe river’s ability to support its use as &cwater
fishery during low flows in summer. Future moniigy is required to better understand the tempesatgime
and to determine sources of fecal bacteria. Wagerghanning is occurring for the Greybull River ei@shed in
both Big Horn and Park Counties.

Big Horn Lake Sub-basin (HUC 10080010)

The Big Horn Lake Sub-basin includes those arghgr dhan the Dry Creek and Shoshone River Subibasi
which drain into the Bighorn River or Big Horn Lakelow the Greybull River. Shell Creek is the &8g
watershed in the Big Horn Lake Sub-basin. Its uppaches are sited on the western slope of théiBig
Mountains within the Big Horn National Forest.fltws across National Forest, BLM, and private béfore
it confluences with the Bighorn River. In loweeeations, the tributaries drain large areas of meashales and
other fine-grained geology, which produce naturhigh TDS loading to the Bighorn River.

Big Horn Reservoir was created by the construatioviellowtail Dam in Montana in 1963-67 for irrigan,
power generation, and flood control. The uppedtis in Wyoming; the lower two-thirds of the la&ee in
Montana. Livestock grazing, recreation, and loggire the primary land uses, with bentonite mirangboth
sides of Shell Creek east of Greybull and alsohsa$t of Spence. Gypsum is also mined in the arba.
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Porcupine Falls area in the Porcupine Creek Dramathe site of a historic late 1800s-early 198l@ser and
lode gold mining operation. Both mercury basedlgaraation and potassium cyanide were used for gold
extraction. In 1993, the Forest Service and Bumddrieclamation began investigating reports thatcomy
from the historic mine was present in PorcupineekreHowever, sampling showed no mercury levels of
concern. DEQ has also monitored Porcupine Creelkyding mercury in fish tissue. Those data shuoat t
aqguatic life and fish consumption uses are fullypsrted.

WGFD has conducted fish tissue analysis of fismfigig Horn Lake. Because methyl mercury conceiatnat
in the larger predatory fish (channel catfish, saugnd walleye) exceed the guideline of 0.5 mdwiet
mercury/kg fish, Wyoming Department of Health hesuied a fish consumption advisory in December 2007.
Women of childbearing age, pregnant women, nursiothers and children under 15 are advised nottto ea
channel catfish, sauger, and walleye from Big Haake. Other people should eat no more than ohedo
meals per month of these fishttp://www.health.wyo.gov/news.aspx?NewsID=1Because methyl mercury
concentrations tend to be highest in older, gelyeiaiger fish, it is also recommended that smdikr be
consumed rather than larger fish. Chapter 1 doesurrently have a numeric methyl mercury criterfor fish
tissue. Fish tissue criteria for bioaccumulatingsgances are based on average daily consumptiypomiNg’s
water column numeric criteria for fish consumptame based on an average consumption of 6.5 grahisldiy.
Extrapolating this quantity of fish consumption wabgive a fish tissue “criterion” of 1.0 mg methyl
mercury/kg fish (1.0 ppb) (USEPA, 2001).This cortcation (1.0 ppb) has only been exceeded in onm&4-
channel catfish sampled by WGFD in Big Horn LaBzcause the vast majority of game fish have methyl
mercury concentrations below 1.0 ppb, Big Horn Laiénot be listed on the 303(d) List for methykencury.
The Montana Department of Public Health and Humenvi€es has issued a similar fish consumption adyis
on the Montana portion of Big Horn Lake.

Fecal bacteria monitoring on the Bighorn River beits confluence with the Greybull River indicatesi not
supporting its contact recreation use, however pesrcollected just upstream from Big Horn Lake rfod
exceed criteria. Therefore, a segment of the BiglRiver, extending from the Greybull River dowestm to
an undetermined distance above Big Horn Lake (#ragettion of the segment listed upstream in HUC
10080007), is listed on the 303(d) List. Furthemitoring will be scheduled to better delineateithpaired
reach as well as to identify other sources of feeateria.

Fecal bacteria samples collected near the mou@iineli Creek indicate that this creek does not nteebntact
recreation use from its confluence with the BighRimer upstream an undetermined distance. Graniek, a
tributary to Shell Creek, was monitored for aquéteuse support and sampled for fecal bactefiae results
of that monitoring indicate that it is not meetitgycontact recreation uses from its confluencé Bihell Creek
upstream approximately 4 miles to the vicinity aftélope Butte Ski Area. The data and field vittshe
creek by DEQ suggest the leach field at the AneIBki Area may have been the significant contritguti
source for this impairment. The ski area has pentactive since the 2004-05 winter season, howbeer
Forest Service has started the process of findimgnaoperator for the facility. The DEQ conducted
supplementakE. colimonitoring on Granite Creek in the fall of 200bhese provisional data do not show the
dramatic increase in pathogen levels bracketingkiharea as were seen in 2001 and suggest thiévihaat
the ski area may have eliminated the loading souBighorn National Forest (BNF) personnel havenbee
conducting monthly bacteria monitoring of Granitee€k below Antelope Butte since late 2004. Prowial
data submitted to DEQ show some elevadiedolinumbers in the creek. The maximum single samphebers
observed during the primary contarct recreatios@esiin 2005 and 2006 were 1,120 and 276 CFUs/100 m
respectively. These data suggest loading soutbes than the ski area are found in the watersiettlitional
BNF monitoring on Granite Creek will assist in itignng loading sources and in the development and
implementation of water quality improvement BMRoth Shell and Granite Creeks are on the 303(d) Lis
Although Granite Creek is not meeting is contacteation use, it does fully support its aquatie lies. Mail
Creek is a Class 1 tributary to Shell Creek, sihtzin the Cloud Peak Wilderness Area. AssessroeNlail
Creek indicate full support of it aquatic life usasthe lower reaches of Shell Creek, WGFD infatiora
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suggests impacted riparian area and flow diversioang have degraded water quality from Shell Cartgahe
Bighorn River.

Beaver Creek is listed on the 303(d) List due ghhecal bacteria counts recorded by USGS indigatiis
threatened for its contact recreation use.

SBHCD has conducted monitoring on Shell Creek amavBr Creek under a 319 grant (WACD, 2004).
Results from that monitoring were not availabletfos report.

Crooked Creek (Class 2AB) flows into Wyoming fronoMana and then flows into Big Horn Lake.
Monitoring by DEQ shows that its aquatic life uses fully supported from the irrigation diversion$WNW
Section 29, T58N, R95W upstream to the Montana sita¢. However, reductions of flow downstream from
this diversion inhibit aquatic life to the extehat fisheries and aquatic life uses are affectedradmgly, even
in some sections below springs that appear to pexennial flows. This reach of Crooked Creek ipacted
by pollution, rather than a pollutant which wouéjuire a TMDL, and is in Category 4C.

Weight-of-evidence assessment of Porcupine Credkates aquatic life uses are fully supported & th
watershed.

Dry Creek Sub-basin (HUC 10080011)

Land uses in the Dry Creek Sub-basin are primévigstock grazing, recreation, and oil and gas tgpraent.
Much of this sub-basin has high erosion rates ddeagile soils and historic livestock use (RPO79P In
many areas of the Dry Creek Sub-basin, as weltleex areas of the Bighorn Basin, the uplands aneirkted
by blue grama. Plant community modifications likes usually result in higher peak flows and redlibase
flows, (i.e., more precipitation runs off and ewmrsis elevated on those areas that have been ¢edverblue
grama dominance). Forage production is also retlase result of the change in plant species caoitigroand
reduced effective precipitation. Perennial nabuachgrasses have responded favorably to livegjazking
management changes that have been implemented ardh. The western half of the Dry Creek Sub-baein
been identified by the BLM as a high priority foatershed improvement.

Concerns have been expressed about precipita@®gon Coulee and Coalmine Gulch below the Oregon
Basin Oil Field. According to the BLM, cattle andld horses may avoid drinking the water in poriaf Dry
Creek below these areas.

BLM data indicate that livestock grazing practicesy be preventing woody vegetation recruitmenhen t
lower portion of the North Fork Dry Creek drainagad this area is thought to be contributing exeess
sediment to the Dry Creek system.

Lower Dry Creek is on the 303(d) List due to highdl bacteria counts recorded by USGS indicatirg it
threatened for its contact recreation use. SBH@®donducted monitoring on Dry Creek under a 3aatgr
(WACD, 2004). Results from that monitoring were awailable for this report. A watershed plan spoed by
SBHCD was developed and approved in 2007 (WACD7200

North Fork Shoshone River Sub-basin (HUC 10080012)

The headwaters of the North Fork Shoshone Riverl#gin are situated in the volcanic geologic matewf
the northern Absaroka Range. Primary land uses=areation, with livestock grazing and irrigateyland in
the lower watersheds. Soils are formed from Aldsarmlcanic geologic materials, and are highly éried
Mass wasting and landslides are common, and owmslide event in the spring of 1997 contributed hedd of
thousands of cubic yards of sediment to Middle Kreortions of this watershed burned in 1988 ayairain
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2001, which is thought to have increased the satitoading. This increased sediment loading heeda
concerns about the amount of sediment being degbsitBuffalo Bill Reservoir. However, numerous
watershed assessments indicate that despite tbed#ians, streams in this sub-basin are meetiag Hdyuatic
life uses above the Shoshone National Forest baynda

South Fork Shoshone River Sub-basin (HUC 10080013)

Most of the South Fork Shoshone River Sub-basmittsin roadless or wilderness areas in the Shoshone
National Forest, so human impact to water quaditjminimal in much of the sub-basin. The dominaulggy
within the higher elevations is of volcanic origind very unstable, so natural sediment loadingiig kigh.

Parts of the mainstem South Fork of the ShoshowerRiave experienced considerable bank erosiontadue
attempts to control the river through bank modiimas, which did not adequately consider naturarblogic
processes. As a result, when a “fix” was attempiezhe stretch, it often caused the river to efoaleks in
adjoining stretches as the river adjusted. Howdaedowners have now implemented measures to dldove
to disperse energy on the floodplain and reducsi@ndWACD, 2004). BLM data show watershed
degradation in the upper drainages of Timber anel @eeeks, on the flank of Sheep Mountain. Thikasight
to be due to past livestock grazing practices, ¢oetbwith atypical high flow events.

Shoshone River Sub-basin (HUC 10080014)

The Shoshone River receives water from Buffalo Békservoir and flows into Big Horn Lake.

The settling pond effect of Buffalo Bill Reservoemoves sediment and many other potential watditgua
impairments. However, fine sediment depositedheréservoir bottom becomes an air quality issuervihe
reservoir is low and the sediments are exposdaethigh winds that frequent the area. The Burdau o
Reclamation built dust abatement dikes to addi@sgptoblem (WACD, 2004).

Irrigation development began in the early 1900 iacluded the first federal reclamation projeBuffalo Bill
Dam and Reservoir (originally called Shoshone Dama) built to contain runoff from the North and 8ou
Forks of the Shoshone River, and store water, pilyrfar irrigation. The reservoir is also used fecreation,
as well as generating electricity.

Bottomlands and flat benches along the Shoshoner Rie extensively irrigated and farmed. Most efdkther
uplands are BLM land and are primarily grazed lsgdtock. Portions of the sub-basin have extersiand
gas development, and bentonite and gypsum arerpiebeing mined.

Most of the BLM land lying south of the river andrth and east of Corbett Dam has been identifiethby
BLM as a high priority for watershed improvemeMuch of this area has elevated erosion rates dhestoric
livestock impacts and subsequent conversion o¥@dtiinchgrasses to blue grama. A higher propodidhe
precipitation runs off, which reduces effectivel sooisture and further reduces forage productidhe area
contains significant amounts of badlands geolodyictwnaturally produce high runoff and erosion sat8LM
data also indicates roads and grazing may be gaesitessive erosion in parts of the Deer, Coon Vihistle
Creek watersheds.

The Cody Conservation District (Cody CD) completsdE. coliassessment 319 project in the upper Shoshone
River watershed in late 2005. Data indidateoli concentrations are minimal immediately below Blaffaill
Reservoir and increase gradually downstream tdrad downstream of Corbett Dam. Those data do not
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suggest a threatened or impaired condition on busisone River within the reach assessed.

Sage Creek, which flows into the Shoshone Rivéttlaeast of Cody, may be a possible contribator
excessive sediment and nutrients to the Shoshore Bile primarily to irrigation return flows int@a§e Creek,
and areas of poor riparian condition along portiohSage Creek and upper Hoodoo Creek (SCS, 1969.
Cody CD assessment included some syndptimoli sampling on Sage Creek. Data from that assessment
suggest there may be pathogen concerns in thig.wate

Dry Gulch confluences with the Shoshone River jyssitream of a public boat ramp on the ShoshonerRive
Although Dry Gulch is naturally ephemeral, it reass irrigation return flows, so it flows during niad the
recreation season. Sampling conducted by the C@indicates that Dry Gulch exceeds Ehecoli criterion,
as does the Shoshone River at the boat ramp, bibfmm@ugh mixing takes place in the river. TherefDry
Gulch has been added to the 303(d) List.

In 2007, a malfunction in Willwood Dam caused @ytasediment plume to be released downstream, which
killed thousands of fish. Similar sediment relealsave occurred in the past. The Bureau of Ret¢iama
which owns the dam and the irrigation company wiupbrates the dam is working with DEQ and WGFD to
remedy the problem.

The BLM portion of Sulphur Creek (about 1.25 milesyery wide and shallow and BLM data indicates
riparian vegetation in poor condition. Historigalthis part of the stream experienced season-datttp
grazing. However, a deferred rotation livestockzgrg strategy has been implemented on the majofitiye
BLM portion of this stream, which should improves tbondition of the riparian vegetation. Produceden
discharges from oil and/or gas development in fhgeuwatershed have been permitted for the disehafrg
TDS and other pollutants at concentrations proteaf existing designated uses.

BLM data indicate portions of Cottonwood Creek,thaf Cody, are incised and actively eroding, ptopan
response to historic land uses such as miningstlveé grazing, and development of several springa fish
hatchery and livestock waters. In addition, thera failed and abandoned irrigation structure tlas possibly
has initiated headcutting of the drainage justmoftagricultural land on the outskirts of Codyurntly BLM
is addressing water quality concerns associatddlivestock grazing on the BLM portions of the wateed.
The former Yellowstone Refinery property is locatemnediately adjacent to Cottonwood Creek. ThedSol
and Hazardous Waste Division of DEQ is currentlykirmy with the responsible party to clean up tHeezy
property including groundwater contamination asdoibtential impacts to Cottonwood Creek.

Excessive sediment has been identified as a pessdider quality problem in Alkali Creek, which heazh
Heart Mountain and drains Ralston Flats (SCS, 1994)

Samples which exceed the fecal bacteria criteri@ffionary contact recreation have been collecte@BQ
from Bitter Creek near Garland, and this streaonishe 303(d) List. The Powell Clarks Fork Conséion
District (PCFCD) has monitored water quality aefsites in the drainage and has completed a watkpdhn
Data from that monitoring effort were not compldtee to a theft of PCFCD computer hardware (inclgdin
records and QA/QC information). The evaluatioradabm this assessment substantiate the impairareht
suggest the extent of impairment may extend upsti@Eafar as the Lane 8 bridge (approximately 216ani
upstream of the City of Powell Wastewater Treatnfdant). A more definitive location for this impaient can
not be given until credible data are collected.

Information from BLM indicates bentonite and gypsamming and roads may be creating some water gualit
problems around Little Sheep Mountain in the eagpart of the Shoshone River Sub-basin. Excessive
alkalinity in soils in the Lovell Lakes area sowathLovell may be due to flood irrigation and powaihage of
these naturally alkaline soils.
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Salinity, excessive sediment, nutrients, and pahsdhave been identified by BLM, DEQ, WGFD, and the
NRCS as possibly impacting water quality in the $tame River. Extensive pesticide sampling by t86&8
indicates pesticides are rarely measured abovetawidevels in the river. Shoshone Conservatistrigt has
monitored the Shoshone River for two years und&r@assessment project (WACD, 2004). That project
ended in March 2005, but those data have not h&amnited and are not available for this report.

In 2000 and 2001, DEQ conducted fecal bacteria taong in several of the drainages in the lower Siume
River watershed to better delineate the extentphirment. This was done in response to conceras area
physician who treated several cases of severeogaséistinal illness in patients who had been swingnn
area waters. Results of the monitoring indicatess of the waters had exceedences of the fecitha
criteria and are impaired for contact recreatios uEhe following waters in the Lower Shoshone Rive
watershed are on the 303(d) List:

The Shoshone River, from its confluence with Bigtibake upstream an undetermined distance.

Bitter Creek, from its confluence with the Shosh&meer upstream an undetermined distance above
Powell.

Sage Creek, from its confluence with the ShoshamerRipstream an undetermined distance above Big
Wash.

Polecat Creek, from its confluence with Sage Crgekream an undetermined distance.
Big Wash, from its confluence with Sage Creek wgastr to Sidon Canal.
Whistle Creek, from its confluence with the Shosh&iver upstream an undetermined distance.

Additionally, the lower reach of Foster Gulch, isthhe 303(d) List due to high fecal bacteria couatorded
by USGS indicating it is threatened for its contacreation use.

The sources of fecal contamination in the streastesd above have not been determined, althouglré 19
Section 208 study identified many cases of poopgrating septic systems in the watershed. PCFGD ha
received a Section 319 grant to rehabilitate elg#eptic systems in the Bitter Creek watersheounGy
commissioners and conservation districts are iyatang establishment of a Clean Water Act - State
Revolving Loan funding program to provide low irgst loans for additional septic system rehabibtati The
Shoshone Conservation District (SCD) has alscaitgitt monitoring at 16 sites and a septic rehatiita
program using district funds. The SCD complet&datershed plan in 2006 (WACD, 2007). Data from the
district's monitoring program were not available fois report.

Information from SCD, WGFD, and a Cooperative RiBasin Study (SCS, 1994) suggest that salinity, oil
nutrients, and streambank degradation may alsodig#gms in Sage Creek in northwest Big Horn Couritge
BLM also identified these concerns in one of iisutaries, Polecat Creek. Possible sources mégbmnite
mining, roads, farming, or oil production. SCD lasiducted monitoring on these streams, but the wate
not available for this report (WACD, 2004).

Monitoring was conducted by DEQ on Sage, Alkalileleat, and Whistle Creeks, as well as the Shoshone

River, in 2001. Preliminary data evaluation isanclusive on aquatic life use support, therefoeestineams are
being considered for additional monitoring.
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Little Bighorn River Sub-basin (HUC 10080016)

The upper portion of the Little Bighorn River Suasin headwaters is in Wyoming before draining into
Montana. Except for a few main stem miles neabthreler, most reaches in this sub-basin are witien
Bighorn National Forest. Grazing, recreation, ioggand some recreational gold mining are the anntand
uses. Stream habitat inventories were collecteithéyBighorn National Forest. Fish habitat enharerg and
changes in grazing management practices have a@dresme past concerns about the effects of inogeas
sedimentation on water quality.

DEQ conducted monitoring on the Little Bighorn Riad West Pass Creek in 2000. The data inditalles
support of aquatic life uses in both these waters.
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Cheyenne River Basin

The Cheyenne River Basin lies in eastern Wyomirdydrains areas of the Powder River geologic basinel
as the southern portion of the Black Hills upli@ther than the southern Black Hills and some lmeaid
escarpments, most of the basin consists of rofilagms. The Thunder Basin National Grasslands miesua
large portion of the central part of this basime&ins originating in lowland areas are usuallyrmt&gent or
ephemeral, and most perennial streams originateeiBlack Hills or Pine Ridge escarpment. Becdhse
sedimentary rocks in the Powder River geologicrbaentribute significant levels of iron, manganes®]
sulfate to surface waters, several streams inpihwidiion of the basin have had the secondary (agstikeinking
water criteria for iron and manganese removedm&m land uses are grazing, with areas of hay ymtozhy
coal mining, oil and gas production, and coalbethange production, primarily in the western portadrihe
basin .

Antelope Creek Sub-basin (HUC 10120101)

The headwaters of the Antelope Creek Sub-basieastof Edgerton. Land uses are primarily graaimg) oil
production, with coal mining in the northeasterimdlof the sub-basin. A reach of Antelope Cree& haen
nominated as a possible plains reference stream.

Antelope Creek contains many beaver dam complexis iower reach which store water, but keepabfr
reaching the Cheyenne River except for periodsgifdr flows. Concentrations of dissolved iron intélope
Creek occasionally exceed the criterion for pravecof aquatic life, however this is likely duettee natural
geology and spring dominated hydrology. AssesstnemEQ indicates a benthic community comparable to
reference condition for intermittent streams irs thasin, and WGFD data show a diverse populatiorative
non-game fish as well as warm water game fishcattg is should be classified as 2ABww water.haiigh
Antelope Creek is currently classified as 3B, theght-of-evidence indicates it is fully supportivwgrm water
game fishery uses, as well as its designated 8Bszjuatic life uses.

Dry Fork Cheyenne Sub-basin (HUC 10120102)

Land uses in the Dry Fork Cheyenne Sub-basin ameapity grazing and oil and gas development. Uusami
exploration and mining occurred from the 1950s dlgiothe 1980s in the southern portion of this sakifh an
area where all reaches are non-perennial.

Upper Cheyenne Sub-basin (HUC 10120103)

Coal mining occurs in the Upper Cheyenne Sub-baasst of Wright. Other land uses include grazind) @ih
and gas development. The Cheyenne River in thigiagin typically has an intermittent flow regimnagth
flows reduced to standing pools of water fed byrg® during the drier seasons.

Assessment by DEQ indicates the Cheyenne RivéisrSub-basin, from Lance Creek upstream to the Dry
Fork of the Cheyenne River, contains a diversenaBkge of benthos and fish typical of this flowirag, and
is considered fully supporting of its fisheries agiatic life uses.

Flows in Little Thunder and Black Thunder Creeks @phemeral to intermittent with areas of perenmals

fed by springs or stored behind beaver dams. Athd.ittle Thunder Creek receives flows from oddters

and CBM production, most if not all of the flowl@st to evaporation and infiltration, or are stobsthind
beaver dam complexes before reaching Black Thu@dsgk. Monitoring by WGFD on Black Thunder Creek
showed a community of native non-game fish as aglvarm water game fish, indicating is should be
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classified as 2ABww water. The benthic communstalso comparable to reference condition for intemt
streams in this basin. Based on review of alllabée data Black Thunder Creek is considered fslgporting
of its designated aquatic life uses as well as waater game fishery uses.

Niobrara County Conservation District (Niobrara OCias raised concerns about coal bed methane (CBM)
produced water discharges into the Cheyenne Ragnkand has conducted monitoring on the Cheyenrex R
since 1999. However there is no evidence thatdltram CBM discharges reach the Cheyenne River.

Niobrara CCD has conducted monitoring on Snydeekirand their data show that Snyder Creek als@ahas
ephemeral to intermittent flow regime.

Lance Creek Sub-basin (HUC 10120104)

Land uses in the Lance Creek Sub-basin includergraznd oil and gas development. Niobrara CCD has
conducted monitoring on Lance Creek.

Lightning Creek Sub-basin (HUC 10120105)

Land uses in the Lightning Creek Sub-basin areflghgeazing, with some oil and gas development.
Monitoring by DEQ identified a reach of Lightningegk that is being considered as a least-impaetfedence
stream for the plains.

Angostura Reservoir Sub-basin (HUC 10120106)
Land uses in the Angostura Reservoir Sub-basipramrily grazing, with some oil and gas developimen

The Cheyenne River in this sub-basin generallypeasnnial flow, however at times the flow is redlite
standing pools of water fed by springs. AssessingmEQ indicates that while there are occasional
exceedences of the dissolved iron criterion duexigemely low flows, the source of the iron is tgbtuto be
completely natural and due to the marine geolofjye Cheyenne River from the South Dakota Line epsir
to its headwaters contains a diverse assemblalgendihos and fish typical of this flow regime, aneight-of
evidence assessment indicates it is fully supppitsifisheries and aquatic life uses.

The Cheyenne River in South Dakota is listed asainep on their 2006 303(d) list due to SAR and higfs
(Wyoming / South Dakota state line to Beaver Cregld due to SAR, TSS, and TDS (Beaver Creek to
Angostora Reservoir)., and TMDLs are being devedgpere. The USGS has sampled water quality on the
lower Cheyenne River immediately upstream of tagedine as part of the CBM assessment projecta Da
collected in the 2004, 2005 and 2006 water years/®Hevated SAR, EC, TDS, and TSS values in ther riv
prior to it flowing into South Dakota. It is cunidy unknown the levels of these pollutants that maturally
occurring versus anthropogenic.

Beaver Creek Sub-basin (HUC 10120107)

Land uses in the Beaver Creek Sub-basin includarggahay production, and oil and gas developméfdany
of the streams in this sub-basin originate in tkecBHills and are perennial.

Poison Creek flows through the Osage Oil Field Béaver Creek near Osage. Numerous small oil seeps
some of which reach Poison Creek, had been idedtifi the watershed and Poison Creek was liste¢teon
303(d) List. Because of the considerable explonasind production of both oil and bentonite, it wid&Bcult to
determine whether the seeps were natural, humaceal] or a combination of the two. The Wyoming &»itl
Gas Conservation Commission determined it woulthbee efficient to mitigate the problems than teupt
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to identify all causes, and conducted a cleanuprtetd prevent the contamination of Poison Creaktan
protect aquatic life and wildlife. After the clagneffort, DEQ monitored Poison Creek and has detexd it is
now supporting its aquatic life and wildlife uses, it has been delisted from the 303(d) List.

Salt Creek, a tributary to Stockade Beaver Creeals mamed for the natural brine springs which cbuate a
large salt load to Stockade Beaver Creek and tley€line River basin. DEQ conducted monitoring cavie
Creek and Stockade Beaver Creek, and is considaddgional monitoring. The Cheyenne River in $out
Dakota below the confluence with Beaver Creeksi®dl as impaired on their 2006 303(d) list dueettiraent,
SAR, and high total dissolved solids, and TMDLslaeeéng developed there. A source of any high TB& a
sodium coming from Wyoming is likely from this Stlasin, however there is nothing at this time which
indicates the high TDS is not natural.

Hat Creek Sub-basin (HUC 10120108)

Primary land use in the Hat Creek Sub-basin isiggazDEQ conducted a bioassessment of the Sagek Cre
watershed which suggests full aquatic life use supExisting data and information also suggeat tio
significant water quality problems exist on Sagee&r

39

Wyoming’s 2008 305(b) Integrated State Water Quaélgsessment Report



Green River Basin
2008

& qu‘-

Pineda
R % 14040102
14040101 /’K(\’J
& Pt ') 4

Big Piney -5

-r_'-_/_

La Barge o

£,

14040104

siispii .
i
i 14040103
|
Hams For Kemmere
"—@qjck Springs
By
Blacks Fork
z 14040108 R 14040105
ountdin Viey
Smiths Fork 14040106
\_‘_,_,-3:‘_\\ g Killpedker Creel
r W
Willow Creek
Bitter Creek
N — )3(d) Streams
. Category 2 Streams
" { 2 —— Mainstem Streams
5 [ ]lakes

036 12 Mies [ Town=
— |:| Hydrologic U nits

40

Wyoming’s 2008 305(b) Integrated State Water Quaélgsessment Report



Green River Basin

The Green River Basin is in the southern part obWiyng. Snow melt runoff from higher elevationgtie
major water source for the Green River and mogsdfibutary systems. Almost all of these headnsare in
granitic or metamorphic rock and have some of #mt Quality water in the basin. Lower elevatioagéthe
least precipitation, and most streams originativeye are intermittent or ephemeral. As streanvg flosough
more arid lower elevations and the easily erodéihsentary geologic materials found there, TDS vslaed
sediment loads generally increase. Peak flowsllysoecur in May and June as snowmelt water moves
through the basin, and sudden severe summer theindes occasionally add to July and August flowkere
are spring fed perennial reaches throughout thez basin.

Because the Green River is part of the ColoradeRBompact of 1922, its waters are apportioned gntios
participating states. The Green River has theeltrgmount of unappropriated water in the states the
largest tributary of the Colorado River, and itdava are subject to salinity control through théoCado River
Basin Salinity Control Program. Although there faw salinity problems in Wyoming compared with the
lower Colorado River Basin, it is often more ecoinzatly feasible to reduce salinity in upper partshe
Colorado Basin. Because irrigated agricultureaartribute to salinity by percolation, evaporatiangd return
flows through shallow soils developed on salinelggic materials, major salinity control measuresgduce
irrigation related salinity input to the Green Rivave been implemented in the Big Sandy and Figi@iorge
sub-basins.

Extensive natural salt deposits of trona (a sodianbonate) were inferred from late 1890's well wgteality.
Trona deposits were investigated in the late 1938ising began in the late 1940s and mining andpeating
continue today. Trona typically occurs with hablted gypsum. These Wyoming deposits are the world’
largest natural source of trona. Coal deposite l#so been mined in parts of the basin. Oil dgwaknt
began around 1920, and continues today. Natusaisgaroduced throughout much of the basin andnsently
a booming industry. The primary agricultural larsges are grazing and irrigated hay production.

Upper Green Sub-basin (HUC 14040101)

The Upper Green Sub-basin includes all tributanasthe Green River above Fontenelle Dam, exdepiNew
Fork Sub-basin. Fontenelle Reservoir is in thelse part of this sub-basin below LaBarge, Wyomiitg
was constructed from 1961-64 and modified in 1984-Beadwaters are in the Bridger-Teton NationakB
primarily in well indurated igneous and metamorpigology. Lower elevation areas of the sub-basiml
primarily fine grained sedimentary rocks which aneatural source of fine sediment and TDS in serfaaters.
Primary land uses are grazing, recreation, irrdyaey production, and oil and gas development.

Kendall Warm Spring is the only known habitat of Kendall Warm Springs dace, a unique fish subspeci
which is the only Wyoming fish currently listed (1980) under the Endangered Species Act. Itsi¢gjss not
due to any water quality problems, but due to #@ueimrally limited area in which it is found.

Dry Piney Creek is perennial in its headwaters @and of the main stem, but becomes non-perennfaléés
confluence with the Green River (WGFD, 2002). Rissuom DEQ monitoring conducted on Dry Piney Gree
were inconclusive, so further monitoring will benclucted to determine use support. A gas proces$asaigy,
and oil and gas wells are located in the uppelgrstof the LaBarge Creek-Dry Piney Creek-Soutlefin
Creek drainages. Concerns with oil seeps and pasatsciated with oil wells, and physical degradeatibthe
stream have been identified by DEQ. Seasonal @gingtof North Piney, Middle, and South Piney Creek
may limit potential aquatic life (WGFD, 2002; WGFRQ04).
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Extensive monitoring by DEQ in the watershed betwidghway 191 and the Green River Lakes indicaé¢ th
streams in this portion of the watershed are supptheir aquatic life uses.

Bioassessments conducted by DEQ on LaBarge aneéialld Creeks indicate that aquatic life uses are
supported in the upper drainages within the Bridgtion National Forest, and in the lower mainstém o
Fontenelle Creek, just above Fontenelle ReserwiGFD has removed non-native trout and is establish
population of pure Colorado River cutthroat trauthe upper La Barge drainage. However, conceams h
been identified by DEQregarding physical degradheitioparts of the lower La Barge Creek drainageyelsas
seasonal dewatering due to irrigation withdrawalGWD, 2002). DEQ data collected on Rock Creek, a
tributary to LaBarge Creek, indicate it was fullypporting its aquatic life uses. However, reported
management changes raise concerns about currestipigert conditions.

New Fork Sub-basin (HUC 14040102)

Headwaters of the New Fork Sub-basin are in g@aitd metamorphic geologic materials in the WingeRi
Mountains. The headwaters area contains hundfddkes, a remnant of past glaciation. Water dquadi
reported as good in most of the upper watershexgever full use attainment monitoring has not been
conducted. Geologic materials in the lower sulirbgglude fine to coarse grained sedimentary raokd are
a natural source of fine sediment and TDS. Lamd ursthe sub-basin include recreation, forestrgzigg,
irrigated hay production, and oil and gas develapméimited uranium exploration was carried outhe
Pinedale area.

Extensive natural gas development has been ocgurritihe Pinedale Anticline area of this watersh€uhe of
the outcomes of the BLM’s Pinedale Anticline EIScBel of Decision was the need for an expanded gkoun
and surface water monitoring network in the Pinedsiticline Project Area (PAPA). The operator hasd
the Sublette County Conservation District (Subl€&D) to conduct the surface monitoring for thisjpct.
Sublette CCD incorporated this monitoring programo itheir existing surface water monitoring network
Chemical and biological monitoring began in 200thate locations on the New Fork River. Sublet@DC
began reporting monitoring results to the Pinedalticline Working Group that same year. The projeas
expanded to 4 sites in 2004, 5 sites in 2006 aNew Fork River sites in 2007. Monitoring conclusso
suggest the overall ecological condition of the Newk River is not significantly different from egpted
values as defined by the baseline study (Marskady).

Bioassessments conducted by DEQ in the watershe&e Highway 191 and the New Fork Lakes indicate
that this portion of the watershed is supportisgaquatic life uses.

Slate Creek Sub-basin (HUC 14040103)

Slate Creek Sub-basin includes the Green Riveitaridbutaries, other than the Big Sandy Rivetohe
Fontenelle Reservoir and above Bitter Creek, neakFSprings. Geologic materials include sandstone,
mudstone, limestone, oil shale, and conglomer&tils developed in these materials tend to be esalinul
alkaline, erode easily, and can be very difficalstabilize after being disturbed. Many streanasi@iermittent
or ephemeral and water quality is usually simitabasin streams derived in this type of geologkie T
Seedskadee National Wildlife Refuge lies alongGneen River below Fontenelle Reservoir. This refug
supports a unique population of waterfowl and isnapmortant recreational fishery. Land uses inclgtizing,
oil and gas development, and trona mining and @ong. Oil and gas production began in the eg830% and
continues today.

In August of 2007 the DEQ and WGFD investigated fisb kills in the Green River in this sub-basifihe
first fish kill was in the vicinity of the City oGreen River. The investigation determined the eaighe fish
kill to be from the aerial application of malathimsecticide. The second fish kill was first obser on August
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14, 2007 in the immediate vicinity of Slate Cresimediately downstream of Fontenelle dam. WGFD
investigation identified several hundred mountamtefish and a limited number of juvenile trout dea
Numerous other trout and minnow species were obdeailive and behaving normally in this reach. DEQ
investigated the site on August™aénd collected samples for TDS, TDS, total petnwldlydrocarbons (TPH)
(DRO), DO, pH, temperature, and conductivity aeéhlocations within the reach. Monitoring resdits not
identify any unusual values with the exceptionsldfthe field temperatures at all three locati®Z& g, 24.6,
and 24.9) were greater than the 20°C criteriorcédd water game fish; and 2) pH values (8.70, 8an&l, 8.90)
appeared higher than what would be expected feré@ich. Blue-green algae blooms were noted oteRelte
Reservoir in September 2007. Even though Bured&ecfamation tests on the algae did not indicage th
formation of toxins, the situation does indicatériamts and water temperatures are sufficient salten these
blooms. Algal blooms along with temperature anddaith collected at the time of the fish kill maggest a
system where extreme diurnal oxygen swings ardtiegun critically low DO levels at night. WGF tected
a number of fish for necropsies. Those result®wet available for this report.

Big Sandy Sub-basin (HUC 14040104)

Headwaters of the Big Sandy Sub-basin are in thsitic rocks of the southern Wind River Range. &&se of
this geology, much of the substrate in the streiamearse sand derived from decomposed granitad Laes
in the Big Sandy Sub-basin are primarily grazinggated hay production, recreation, and oil ansl ga
development.

Water is diverted from the Big Sandy River belowg Biandy Reservoir to irrigate lands in the EdeneRto
Irrigation seepage into shallow aquifers has ccbasdine seeps and springs below the Eden Prayaath
contributed about 149,180 tons of salt annually the Green River (SCS, 1987). The USDA Big SaRoher
Unit Plan, published in 1988, consists of converthy,700 acres of surface irrigation to low-pressprinkler
irrigation to reduce salt loading by approximat&B;900 tons per year (CRBSCF, 2002). This progsaneing
managed through the NRCS, and has converted 1a¢f86 of irrigated lands to date, which has reduite
salt load reduction of 42,319 tons per year. Eéfet the salinity reduction on streams in the 8andy and
Green River drainages have not been determinedeVeverop production and water savings have reglgrte
increased where irrigation conversion has occuitCCD, 2004).

Several riparian exclosures were created in th@4.88 protect parts of the riparian area alongBigeSandy
River, between Little Sandy Creek and the GreerRand to enhance fish habitat. Rock sill stmegihave
been built in Big Sandy River and in Bone Draw vitile goals of raising the water table, increasiparran
vegetation, providing habitat for juvenile fish daimproving channel conditions. Erosion, unstdideks, and
lack of woody riparian vegetation have been iderdifis problems in this reach of the Big Sandy Riviehe
primary sources of these problems are thought ueeto changes in flow regime since the conswoaii Big
Sandy Reservoir, and to the partial conversion fsbeep grazing to cattle grazing, which changes the
utilization of vegetation. The Big Sandy Workingo@p (BSWG), comprised of the BLM, grazing pernate
WGFD, Trout Unlimited, Sweetwater County ConsemwatDistrict (then Big Sandy CD), other stakeholders
and a facilitator, was formed in 1996 to addressétproblems. BSWG developed a 10 year goal &3dyaar
vision statement that identified some of the treth@sriver corridor should follow. In order to mékese goals,
the allotment management plans for the four allotméhat use this reach of the Big Sandy River Heaen
changed. Some of these changes include: moddicafi grazing rotation, allotment boundaries arakea of
use; installation of electric fencing; developmehtipland water sources, and; implementing the tong
plan developed by BSWG (BLM-GR, 2003).

Despite the riparian and bank stability problensseasments conducted by DEQ in 1998 indicate tjuitie

life uses are supported on the Big Sandy Rivewéen the Green River and the confluence with LBdady
Creek.
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Monitoring conducted by DEQ on Little Sandy Credals identified areas of habitat degradation and
streambank instability. Those conditions have aksen identified in BLM data. The BLM and grazing
permittees are cooperatively working to modify gmgzpractices along portions of Little Sandy Créek
improve the riparian and stream habitat. Theseifications include installation of electric fenciagd
rotation of stock through the allotment so ripargeas are only grazed once per season (BLM-GR2)200
DEQ has been monitoring annually to quantitativedgk improvements in habitat quality and bank iitgb

Bitter Creek Sub-basin (HUC 14040105)

The Bitter Creek Sub-basin lies entirely withiniseghtary basin geology, composed of mostly finergra
sedimentary rocks containing salts and other evtgpainerals. Because of the arid climate andixedly low
elevation and basin terrain, most reaches in tlEimdge are non-perennial. Snowmelt and occasional
rainstorm events often transport high loads ofreedt and dissolved salts. Land uses include gyazoal
mining, phosphate mining, uranium exploration, anénd gas development.

Bitter Creek, a tributary to the Green River, dsa@nlarge arid area in the eastern portion of thelgsin,
including a western fringe area of the Red Desastrb Bitter Creek is classified as a non-gameefigliClass
2C). Monitoring conducted by DEQ in 1998 on Bitf&neek near Rock Springs and a tributary, Killpecker
Creek (confluence with Bitter Creek in Rock Springdentified two water quality problems. Both skee
streams are impaired for recreational use dueesttattd fecal bacteria counts. Chloride sampldsateld by
DEQ also indicate that Bitter Creek from Rock Sgsimlownstream is impaired for its non-game fishesg
due to chloride concentrations well above the actterion of 860 mg/L. During sampling in 1998fish Kill
was noted on Bitter Creek below Killpecker Creehkjala may be related to the very high chloride
concentrations recorded. Killpecker Creek is aificant source of chloride to Bitter Creek, butza€lass 3B
water, it does not have a chloride criterion. Dalroxygen fluctuations and habitat degradatioraése
concerns on these streams.

A 319 watershed project administered by the Swaetwaounty Conservation District (SWCCD) investaght
the problems and concerns on these waters. Datatfrat project indicate tHe. coli exceedences in Bitter
Creek have been detected well upstream of Rock&pduring higher flow events, suggesting a prilpaon-
point source of bacteria in the upper watersheddi?onally, the impairment on Killpecker creek entls from
Reliance downstream to the confluence with BittexegR. The SWCCD study suggests possible sourEe of
coli in lower Bitter and Killpecker Creeks may be segiystem contamination, urban runoff, includingnaati
sources, and leaking sewage lines in contact wahrgdwater that surfaces into the creeks. Chlatata
collected from Bitter Creek show exceedences otthenic chloride criterion (230 mg/L) from PoirftRocks
downstream to the confluence with Killpecker Cregakgl exceedences of the acute criterion from Kikee
Creek down to the Green River. The primary soofdée high chloride is likely from the geology aswils of
the watershed, especially the Killpecker Creek vghiied. Surface application and infiltration ob@amamounts
of irrigation water for turf grasses at recreatidaailities adjacent to Killpecker Creek may besilving and
transporting salts from the alluvium and colluviinto the creek. A watershed plan for Bitter antgeicker
Creeks, sponsored by the Bitter Killpecker Creekefned Advisory Group and SWCCD was approved in
2007.

Flaming Gorge Sub-basin (HUC 14040106)

The Flaming Gorge Sub-basin includes all the tabes to the Green River and Flaming Gorge Reservoi
below Bitter Creek and above the confluence withnvlion Creek (in Colorado), except the Blacks leor
Flaming Gorge Reservoir, built in 1958-64 and miedifin 1978 and 1984, and the Flaming Gorge Nationa
Recreation Area are within this sub-basin althotighdam itself is in Utah. The Green River andBleek’s
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Fork flow directly into the upper part of the resar; the Henry’s Fork flows into the lower part thie
reservoir in Utah. Most of the sub-basin congitne grained sedimentary rocks, many of whioh easily
eroded and contain large amounts of evaporite misiel.and uses include grazing, irrigated agnicelt
(mostly in the Henry’s Fork drainage), recreatiand oil and gas production.

The Little Mountain Watershed Enhancement projeas witiated in 1990 because of concerns with dei
Colorado River Cutthroat trout populations dueetedorated stream habitat conditions, and conaositiisthe
mule deer population. This project is sponsoretM&y~D, BLM, landowners, and a number of organizatjo
and is designed to restore watershed function ancedse eutrophication of Flaming Gorge Resenrvair v
modification of grazing management, prescribed dure-introduction of beaver, and other measufd®
project currently includes Currant Creek and pafthe Trout, Sage, and Red Creek watersheds, asnd h
shown marked improvement of both riparian and upkareas, and increases in perennial flows.

Blacks Fork Sub-basin (HUC 14040107)

Headwaters of the Blacks Fork Sub-basin are irdiihéa Mountains in northeastern Utah, and the Tamg
Wyoming Ranges in Wyoming. The Black’s Fork flowsa loop through the Bridger Basin before flowing
into the upper part of Flaming Gorge Reservoir.javi&ributaries include the Smiths Fork which also
headwaters in Utah, and the Hams Fork, which difaoms the north. Muddy Creek is another tributdoyt its
sub-basin (HUC 14040108, discussed below) is rabtidied in the Black’s Fork Sub-basin. Land usethis
sub-basin include grazing, irrigated hay produgttoona and coal mining, and oil and gas production

The Hams Fork near Diamondyville was listed on t8@81303(d) list due to high pH (above the critefi®.0
standard units) measurements indicating it is @iiyrtimpaired for its aquatic life uses below thewin of
Kemmerer. The elevated pH is thought to be dumamily to excessive photosynthetic activity, inuratly

high pH waters, from nutrient enrichment below Kenmerer-Diamondville WWTF. Nutrient enrichmenhca
also result in very low dissolved oxygen concerdret when photosynthesis is not occurring. The Kener-
Diamondville Joint Powers Board has committed toitaoing the river above and below their discharge
location, and will be cooperatively monitoring witmcoln Conservation District. WYPDES permit
modifications are likely when the permit comes aprenewal in 2008. The Hams Fork is a class 28w
however, the impairment does not represent a oiskiman health. Development of a TMDL for the Hams
Fork will begin in 2008 and a TMDL is expected 008.

The lower Blacks Fork, from its confluence with tHams Fork upstream to an undetermined point atiwve
Smiths Fork, is listed on the 303(d) List for impaé&nt of contact recreation uses. Uinta Countys€oration
District (UCCD) has monitored water quality at 1#2s on the Blacks Fork as part of a Section 358ssnent
grant. Data from that project did not show anyeexdences of thie. coli criterion below the Smiths Fork, but
did determine the impairment extended upstreamitibdvine. Therefore, the 303(d) listed reach hesrb
extended. The sourcesBf coli contamination remain unknown at this time. ThadRls Fork below the
Hams Fork has been monitored, but the resultsnamclusive regarding aquatic life use supporte Blacks
Fork is currently contained within the approvedd&&s Fork and Smiths Fork Rivers Watershed Managemen
Plan sponsored by UCCD.

The Smiths Fork from the confluence with the Blackbrk upstream an undetermined distance is 080R¢d)
List because monitoring conducted by DEQ, showedstream was not meeting its use for contact réorea
UCCD has monitored water quality at 5 locationgl@main stem of the Smiths Fork as part of th&g 3
project which show the impairment extends fromBlecks Fork up to East and West Smiths Forks. Qldéa
indicate East and West Smiths Forks may also exitesttl coli criterion, however, because of grazing
management changes on East and West Smiths Fatkbeabsence of more recent monitoring data, \thkby
not be placed on the 303(d) list. If they are fbtmbe a significant source Bf colito the Smiths Fork during
TMDL development or watershed planning, that issilebe addressed concurrently. The Smiths Forkdse
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covered under the watershed management plan sganispilUCCD.

The East and West Fork of Smiths Fork, and Willowgek above the Black’s Fork, were placed on th€3199
303(d) List due to threats of aquatic life use supfdue to physical degradation of the stream casnnUCCD
completed a 319 watershed improvement project 4918 improve the physical condition of the stream
channels and riparian areas. Data submitted by[@€re not sufficient to determine use support, but
indicated improvement of the habitat in these stiedJCCD, 2001). DEQ monitored these streams @820
and that monitoring also showed habitat improvemiata indicate both East and West Forks of Sniith&
fully support their aquatic life uses, and they evegmoved from the 303(d) List. However, dataemiétd on
Willow Creek in 2003 showed high temperatures addgnd a degraded biological community in the lower
reach. These conditions contrast with the notgaravements in riparian habitat and management. IGer
scoring data are possibly related to the drouglttdbfinitive use support at this time is uncleBEQ plans to
allow several years for stream health to recov@rbeconducting further monitoring. Willow Creetmains
on the 303(d) List.

The TMDL development process is scheduled to bieg?®09 forE. colion the Blacks Fork and Smiths Fork,
and for physical habitat on the Smiths Fork andMilCreek. Completion of the TMDLS is expected2dji 1.

Muddy Creek Sub-basin (HUC 14040108)

Muddy Creek Sub-basin drains the east slope oB## River Divide, north of Evanston, and Oystedd®,
south of Kemmerer, and then flows into the Bladkisk of the Green River. Soils in this sub-baserev
developed from shale and sandstone geologic mistenisih added windblown sand. These arid soitsl ti®
have high carbonate content and are usually easilyed by wind or water. The Oyster Ridge aredieas
mined for coal at least since the early 1900'sisutige site of the historic Cumberland Mining Disttr Land
uses include grazing, some irrigated hay productdrand gas development and production, and ticsémd
current coal mining.

Vermillion Sub-basin (HUC 14040109)

The Vermillion Sub-basin drains a portion of thetbern Red Desert before flowing into Colorado trel
Green River. The primary land uses are grazing,adlrand gas development. Perennial reachessrstib-
basin include portions of the main stem of VermilliCreek, the main stems of Coyote Creek and Canyon
Creek. Vermillion Creek drains into the Green RiveColorado and contributes a TDS load of mostlifate
and sodium from the area’s geologic materialsthénVermillion Creek and Coyote Creek watershedyIBL
WGFD, landowners, permittees, and the National\&@gdming Wildlife Federation are cooperating in an
allotment management plan, which is reducing sedifoads and improving riparian areas. DEQ conelilict
assessment work in the Vermillion Sub-basin in 199Bose data were inconclusive and the waterslaed w
revisited in 2003. The results of the most re@ssessment are not finalized at this time.
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Little Missouri River Basin

The Little Missouri Basin in Wyoming includes ordye defined sub-basin (HUC 10110201). Land uses
include grazing, farming (both dryland and irrightebentonite mining in the lower drainages, and oi
production in the upper drainages. Concerns wlidtion and flow alteration in the Little Missouaind the
North Fork of the Little Missouri were identifiegy IDevils Tower Conservation District (now Crook @iy
Natural Resource District). However, bentonitiayd often remain suspended in water, and a cetégjree of
turbidity is natural. Stream flow is often intettent, however, water generally remains in poolsneduring
dry periods. Many of the ephemeral tributariethis sub-basin have been dammed by earth berm dams.
Approximately 500 acres of abandoned bentonite riainds have been reclaimed by AML in the sub-basin.
Bentonite companies continue to mine and reclamd la this area.

Little Missouri Sub-basin (HUC 10110201)

A large wetland complex is being developed on thetiNFork of the Little Missouri River, at the siiéa large
breached earthen dam. This project is expectaddgmve both wildlife and aquatic habitat.

DEQ collected monitoring data in the basin in 2d@&yever results were inconclusive.
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Little Snake River Basin

The Little Snake River Basin is bordered on the bpshe Continental Divide along the Sierra Madre
Mountains, the north by the Great Divide Basin, tmthe west by the Green River Basin. The LBtake
River is a tributary to the Yampa River, in the &reand Colorado River System. The Sierra Madregan
primarily composed of Precambrian igneous and metphic rocks which are relatively resistant to ens
However, in the lower elevations the geology cdssi$ mostly fine grained sedimentary rocks, mdstinich
are easily eroded and often contain high levelsaabus salts.

Little Snake Sub-basin (HUC 14050003)

Haggarty Creek originates near the Continentald2\and confluences with Lost Creek to form WeskFor
Battle Creek. Monitoring on Lost Creek by DEQ rates it fully supports its aquatic life uses. gy
Creek receives discharges from an inactive coppee,nthe Ferris-Haggarty/Osceola Tunnel, which siftem
1898. Haggarty Creek has been on past 303(d)diistd0 metal exceedences (primarily copper wih texic
amounts of silver and cadmium) discharging fromRbeis-Haggarty Mine. The Department of
Environmental Quality - Abandoned Mine Lands (AMRhogram funded a pilot project to treat some the
effluent. However, it is not economically feasibderemove 100% of the copper from all the efflueetause
land is not available to place a large treatmetitifaz. AML is presently working on a proposal ptug the
upper shaft above the mine tunnel. This could gty reduce the volume of discharge from the mane
water quality to support fish could improve in muafithe stream. Copper criteria are also exceedetie
West Fork of Battle Creek, downstream of Haggartgek, so this stream is also the 303(d) List. TMDDhr
these listed pollutants are expected to be congpiat2008.

Monitoring in the Little Snake watershed indicattest aquatic life uses are fully supported in Dirgn Fork,
Loco Creek and the portions of Savery Creek andhNeork Little Snake drainages within the NatioRafest
and much of the upper watershed of Little Saveisekr However, physical degradation of lower Sav&ngek
and West Loco Creek is considered threateningafylatic life use support, and these streams atleeoB03(d)
List. Recently, a 319 watershed improvement ptojes completed by Little Snake River Conservation
District (LSRCD) however final data was not subedtin time to be analyzed for this report. DEQ mgtpes
the restoration activities conducted Savery Createrghed, and will review LSRCD data to determiriba
threats have been mitigated and these waters walkedisting.

Muddy Creek Sub-basin (HUC 14050004)

The Muddy Creek Sub-basin includes all the tridatato Muddy Creek, which flows into the Little &ea

River at Baggs. Unstable stream channels andfaggarian function have been a problem in muckhef
sub-basin. In the upper Muddy Creek watershed,AI3RBLM, landowners, grazing permittees, WGFD, and
other stakeholders have been involved in a CootelihResource Management (CRM) process since 1992 to
address these water quality and riparian habitailpms. As part of the CRM process, LSRCD has geoha
several 319 watershed improvement projects in fhigedMuddy Creek drainage. Implementation measures
include upland water development, cross fencingetation management and grazing management, while
maintaining livestock numbers. Other watershedtion restoration has been implemented in the Grizz
Wildlife Habitat Management Area (WHMA), which indes the upper Littlefield Creek drainage and other
portions of the upper Muddy Creek drainage. InGnzzly WHMA, WGFD has been working with the BLM,
the grazing permittee, and LSRCD to implement simiheasures, however, the primary grazing stratetyy
defer grazing for several years to allow bettetomilre-establishment. Data collected by LSRCD WA@8FD
indicate that implementation measures and managerhanges in both these projects have resulted in
considerable improvement to stream stability, aguatbitat, and riparian areas, especially in ghyeen Muddy
Creek tributaries. Data collected by LSRCD shoat tMuddy Creek and Littlefield Creek above their

51

Wyoming’s 2008 305(b) Integrated State Water Quaélgsessment Report



confluence, and McKinney Creek above Eagle Creekraeting their aquatic life uses, and these resackee
removed from Table C of the 303(d) List in 200(ldado River Cutthroat trout have been re-intratlinto
their former habitat in Littlefield Creek, and ganned to be re-introduced into Muddy Creek, above
McKinney Creek. Muddy Creek below Littlefield Ckeand McKinney Creek below Eagle Creek are listed o
the 303(d) List because physical degradation ottteam channels and riparian areas were stillidered
threats to aquatic life uses. Initial review ofaleollected by LSRCD suggests full aquatic life aapport,
however final data was not submitted in time tdully analyzed for this report.

Another project was implemented by LSRCD and osft@keholders on the reach of Muddy Creek, lyingtwes
of Highway 789, to address physical degradatiothefstream channel, which threatens its aquataiki
support. This reach of Muddy Creek is also on3D&(d) List. Implementation measures include witla
development, re-establishment of the floodplain ianglation water management. Results of thisgrbghow
an improving trend in riparian condition and batdbdity above Red Wash. Initial review of datdlected by
LSRCD suggests full aquatic life use support, havéwal data was not submitted in time to be aredifor
this report. However, habitat degradation has heéemntified by the BLM and LSRCD as a serious water
quality concern on Muddy Creek, from Red Wash ddwmasn to the Little Snake River. The habitat
degradation is likely caused by season long ripagiazing, exacerbated by accelerated erosion iassoavith
oil and gas activities. Several grazing managerBest Management Practices (BMPs) are being impiézde
in much of this lower watershed, including chanigeength, timing and duration of grazing, and sréencing.
However, projected increases in coal bed methanelalement have the potential to lead to increaseihce
disturbance and possible increased erosion antheadioading.

DEQ recognizes the restoration activities conductetle Muddy Creek watershed, and will review LIRC
data to determine if the threats have been mitibatel these waters warrant delisting.
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Niobrara River Basin

The Niobrara Headwaters Sub-basin is the only sidimkin the Niobrara River Basin in Wyoming. Larsgs
are primarily grazing, with dryland and sprinklergated crop and hay production. Sandy soilsregsby
prohibit flood irrigation and limit surface flow istreams.

Niobrara Headwaters Sub-basin (HUC 10150002)

Flows in a large stretch of the Niobrara River belaisk apparently never flow above ground, evernndur
recent catastrophic flooding upstream. The rivianmel is an undefined grassy swale. Further divesis
flows surface and form an extremely slow movingtlarel-like stream, choked with bull rushes andadistt
Historical reports by local residents indicate tinahe 1930s the lower stream channel was more&tttnd
supported a population of trout. However, at thmae, it appears that the Niobrara River had hidlosvs than
today. The WGFD manages the Niobrara River and Masel Creek for native non-game fish.

Silver Springs Creek, a tributary to the NiobraraeR is a Class 3B water. Silver Springs Creely bas
perennial to intermittent flows in an approximattiyee mile reach from its headwaters downstreaattmut
one half mile below Silver Springs. There are nigue springs in this reach which provide most efftow
except during snowmelt and rainfall events. Theash channel consists of numerous pools which eaarbe
isolated during drier periods. Below this reacle, flow regime is entirely ephemeral and the streaannel
consists of a grassy swale. Niobrara CCD monittinedwatershed from 2001 through 2007 Evaluation o
benthic macroinvertebrate data indicates a biokgiondition similar to reference condition formiag fed
stream with predominantly lotic habitat. Additidigaheir data show a naturally reproducing popolatof
several species of nongame fish, suggesting theruppch should be classified as a Class 2C w8&sed on
the weight-of-evidence of all available data, ipears that Silver Springs Creek is fully supporitsgClass 3B
aqguatic life use, as well as a non-game fisheryirutige upper perennial/intermittent area
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North Platte River Basin

The North Platte River originates in North ParlCiolorado and flows into Wyoming from the south. jpa
tributaries in Wyoming include the Encampment, Mew Bow, Sweetwater, and Laramie Rivers. Because
the North Platte River is dammed seven times bafamters Nebraska, both its flow regime and wateality
characteristics have been significantly changeohfits natural state.

All available water (under a US Supreme Court degaverning water use) within the North Platte mzgee in
Wyoming is allocated for beneficial use. Like tit@er rivers in the state, most of the allocatetewis used
for irrigation.

Trout never existed in the North Platte drainage threy were first stocked in the middle 1800'sl mow many
areas in the basin are famous for their trout figlopportunities. Walleye, the other principal gaiish in the
basin, have been stocked in Glendo Reservoir aretaeother smaller reservoirs. They are now ahahah

all the mainstem reservoirs and many off-mainstesenvoirs within the basin.

Upper North Platte Sub-basin (HUC 10180002)

The Upper North Platte Sub-basin is that area epstrof Seminoe Reservoir to the Colorado Line.elntost
of the high elevation basins in Wyoming, most & bottom lands are privately owned and irrigatechfy
production. Generally, the uplands are grazedvegt elevations primarily early and late in theryead the
higher elevations are grazed in the summer.

Logging occurs mostly on Medicine Bow National Fsirands, and much of the forested area was tosibyi
harvested for railroad ties. Many of the largeumtain streams were straightened and had logs @unddrs
removed to facilitate tie driving.

There is some oil and gas production in the sulmbasd Sinclair has an oil refinery. There ardarge scale
mining operations, but historically there has beensiderable gold and copper mining in both ther&iMadre
and Medicine Bow mountains. DEQ’s Abandoned Miaads Division (AML) has funded restoration projects
in many of the mining areas within the sub-basmn oxide was mined near Rawlins for use primaaiya

paint pigment and has been applied on barns atlresountry. There has also been some limitedrogahg

in this basin, and gravel mines are scattered girout.

Stream bank modification within the town limits ®&ratoga, intended to reduce flooding, resulteddreased
erosion in several other places as the river agfjiss channel. However, recent stabilization thesen
conducted with natural river processes in mind,clvlshould reduce erosion. Natural hot springsthreear
Saratoga slightly increase the temperature andlsiess solids content of the river. DEQ has conédct
extensive monitoring on the mainstem of the Notit® River above Sage Creek and data indicatées ful
support of aquatic life uses. However, there aparts that nutrient and sediment loads from Cdioraay be
increasing (WGFD, 2002). Monitoring of the reatioee Seminoe Reservoir was conducted in 2002. Beca
there is not a comparable reference stream, adifaticse support is inconclusive.

Tie driving probably occurred for a longer periddime on Douglas Creek than any stream in theestat
continuing from the late 1860s until 1940, whenltheon Pacific stopped the use of hand hewn, rivaren
ties. Devils Gate Creek was too steep and rocklyit@ ties, so an extensive flume was built taycées and
logs to Douglas Creek. Another impact in the DasdCreek drainage was mining. Placer gold wais firs
discovered near Keystone in 1868 and by 1870 hekdvee bodies were also discovered and mined. Kast
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production ceased by the 1890s, but copper wasdfiagveen 1900 and 1918. Today, a number of gold
dredgers still operate in the watershed above ldigeFRiver Wilderness boundary. Rob Roy Resemais
completed in 1965 to regulate flows in Douglas Kyeéhere water is diverted via a pipeline to Lakeed in
the Upper Laramie River Sub-basin before it is gipgther east to be used for a portion of Chey&wwater
supply. Since all the water is allocated in tha&mlge, water is simultaneously diverted from th#d_Snake
drainage into the Encampment River drainage teereph water taken from the North Platte Drainalish
habitat structures, primarily tree revetments, Haaen installed in Douglas Creek to improve aquasdluitat.
Because of past mining, heavy metals were of conceRob Roy Reservoir, but monitoring conducted by
United States Geological Survey (USGS) and the &mesy Board of Public Utilities as part of a 205 mrdid
not detect any high metal levels of concern fonking water. Much of the lower watershed is in Riatte
River Wilderness area, designated in 1984. Desysteric impacts to Douglas Creek, the reach withe
wilderness has been monitored and assessed by BE@Qyasupporting its aquatic life uses as a coéder
fishery and Class 1 water. Dredging and roads baea identified by the Forest Service as watelitgua
concerns on Douglas Creek below Rob Roy Reserndiadove the wilderness boundary (MBRNF, 2003).

The watershed of Pelton Creek, which flows into §laa Creek near the wilderness boundary, has beshas
an example by the Forest Service of how good ggazianagement can improve water quality.

Based on Forest Service reports, impacts fromgshaining are a concern on Bear Creek. DEQ has
monitored this stream, but more metals data ardatet® make a use support decision.

Roads and dredging were identified as water quetitycerns on Smith North Creek, however monitoring
conducted by DEQ indicates full aquatic life usppsart.

Much of the Muddy Creek drainage was cut for trethe 1930s and remnants of an old splash danriiang
ties are still evident in the upper meadow. A rabmhg most of the drainage was of concern and DEQ
monitored and assessed the stream in 1998. Althaumuple of road crossings contribute some setdiine
the stream, their impacts are minimal and isoladed, the data indicates the stream meets its desigiaquatic
life uses as a Class 2AB water.

Much of the Cottonwood, Savage Run, and Mullen E2&inages lie within the Savage Run Wilderness
Area. Although considerable timber harvesting da=urred in the drainages (both outside the wildesrand
inside the present boundary prior to its desigmaitiol 978) much of these drainages exhibit gooarigm and
streambank condition, based on observations by@ BiBlogist. Existing data and information do saggest
any water quality problems.

French Creek, Brush Creek, and Pass Creek wemsodified to some extent for tie driving in the 180and
timber has also been recently harvested in thesealyes, creating a fairly large network of roalich of the
lower watersheds are irrigated via diversions fthestreams. However, based on monitoring DEQ has
conducted in the French Creek drainage, impacts these sources, as well as historical placer andl tock
mining, do not appear to be affecting water quali#yccording to the Forest Service, streambank itimmdon
Fish Creek, a tributary to North Brush Creek, mutht to have been impacted somewhat by season-long
grazing, but a new grazing plan to reduce timesef intends to correct those impacts (MBRNF, 2004).

A large stakeholder driven watershed project wasnmtdy completed in the Cedar Creek drainage toessd

erosion problems from prior irrigation water defiye North Brush Creek, Cedar Creek, and the Sbotk of
Cedar Creek are in a monitoring program conducietthé Saratoga-Encampment-Rawlins Conservation
District (SERCD) associated with the project, hoarean assessment report has not been completed.

Streams in the Big Creek Drainage are fully suppgraquatic life uses on most of the forest, base®EQ
and Forest Service assessments. Problems wittmeetlioading from forest roads have been recently
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addressed (MBRNF, 2003).

The Encampment River originates in the Mt. Zirkald&rness area in Colorado before it flows into \iviyag.
Within a couple miles it flows into the Encampm®&mer Wilderness Area. Assessment by DEQ indichitiés
aqguatic life use support in the Encampment Riveridarth Fork Encampment River. Flows are augmeimted
the Encampment River drainage due to a trans-loigénsion of water from the Little Snake drainag®iHog
Park Reservoir for replenishing the North Plattéewghat Cheyenne diverts out of Douglas Creeke Th
increased flows in Hog Park Creek did cause somtialinohannel adjustment after the reservoir wangleted
in 1965, but the stream appears to be stabiliz®guth Hog Park Creek was tie driven and carrikdge
sediment load and was unstable, so tree revetmanmesinstalled to help the stream establish a materal
shape and to improve the fishery. But the revetseere being removed by beaver for dam buildingabse
dams built with the small available willows couldtrwithstand high spring runoff. Aspens are nowmbeut
and hauled to the beaver so they will utilize tepems instead of the revetments, so both can wdrlp the
sediment and restore the stream. Assessment byilfi€ates South Hog Park Creek is fully supporiteg
aquatic life uses.

The North Fork of the Encampment River is the drigkwvater source for the Town of Encampment. Ratkn
development of a Green Mountain resort and moum@mmunity within the watershed resulted in the ma
Encampment obtaining Section 205()) assistancesftmdievelop a Source Water Protection Plan. Aaluit
monitoring and assessment work was a componehtbptoject. The project expired in October 2008 the
project final report indicated full support of dgisated aquatic life uses and drinking water uses.

A diversion ditch in the Billie Creek drainage rkad in the late 1990s, which eroded a gully anubsliéed
approximately 3300 tons of sediment in Billie Creeld its flood plain. Restoration work on the gullas
completed in 2001 to curtail erosion. Billie Creglis monitored in 2003, and initial data analysdidates a
healthy biotic community.

A 1984-86 AML remediation project removed a largpdroximately 65,000 cubic yards) tailings pile
generated by the mill and smelter in Encampmerihduhe early 1900s, which reportedly resulted in
considerable water quality improvement in the rivBEEQ has conducted extensive monitoring in tlendge,
and the majority of the stream miles are fully saipg their aquatic life uses.

Assessments conducted by DEQ in the upper Jack@raaage indicate it is supporting its aquafie lises,
as is upper South Spring Creek. The BLM recertthnged grazing management on portions of Centennial
Creek to improve riparian condition. SERCD hasdrmted monitoring on Jack Creek, below the National
Forest, and the data indicate it is also fully sarppg its aquatic life uses.

Sage Creek has a naturally high sediment loadaltlesthighly erosive soils and arid climate in mo€ithe
watershed. It has been identified by several studs the most significant contributor of sedinterthe Upper
North Platte River and is on the 303(d) List (WGHDBG9; SCS, 1980; SERCD, 1998). Additionally, dam
failures, road building, and past grazing practitage resulted in increased erosion and sedimadirig,
especially from the lower portion of the watershé&a 1997, SERCD, in cooperation with land own@&isivi,
NRCS, and WGFD, began the Sage Creek Watershepr8jexts, which now encompass the entire watershed.
The projects have expired but the BMPs are stfilate and being maintained. The BMPs consist of a
combination of short duration grazing, riparian anift fencing, off channel water development, ioyed road
management, grade control structures, and watersion and vegetation filtering to reduce sedinheading
from Sage Creek to the North Platte, and to impreater quality within Sage Creek. Data collectegart of
the project already show reduced sediment loadirige North Platte River and improved riparian esmpe
condition. SERCD has submitted “credible data”dddse Attainability Analysis on Sage Creek sugggst
that the current classification for the lower bgsimtion of Sage Creek should be a non-game fissiece it is
an intermittent stream which flows thorough a mahale basin that does not have the natural dapabi
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support a cold water fishery. Weight-of-evidennalgsis indicates there are no impairments or terea
aqguatic life or coldwater fisheries uses on Sagekrtherefore it is being delisted from the 303(dj.

Hugus and Iron Springs Draw drainages are Class&@Brs, with intermittent to ephemeral stream cleésin
According to the BLM, new and developing AMPs axpexted to result in improved watershed condition.
Sugar Creek flows through Rawlins and enters theehi\Rlatte just upstream of Seminoe Reservoir. |IRawv
waste water treatment plant discharges to SugakChbait the stream rarely flows all the way tocibmfluence
with the North Platte River.

Pathfinder-Seminoe Sub-basin (HUC 10180003)

In the Pathfinder-Seminoe Sub-basin, North PlaiteRlow is regulated by Seminoe, Kortes, and Radler
Reservoirs. The sub-basin includes those ardasy, titan the Sweetwater and Medicine Bow Riverschvh
drain into the North Platte River, or its resergplvetween Pathfinder dam and the head of Semiaseriir.
Primary land uses in this sub-basin are grazimgated hay production, coal mining and recreation.
Underground coal mining began in the Hanna-Elma arehe late 1860s to supply fuel for the transicemtal
railroad, and resulted in extensive underground wogkings created over a period of years. AML @bated
three remediation projects in the Hanna area, wtichected the erosion and standing water impastscéated
with coal slag piles and almost 200 coal mine eslaubsidence holes. Current coal mining acts/ie
thought to have little impact on the water qualityhis sub-basin or the Medicine Bow Sub-basin ¢HU
10180004).

Pathfinder dam was completed in 1909, and provibledirst regulation of flows on the river. Resarg also
trap sediment and lower average water temperatarthe natural flow characteristics of the Nortattel have
not existed since then. An extremely productivievegter fishery resulted after Seminoe Dam was detepl in
1939, and was given the name Miracle Mile. Congtedf Kortes Reservoir below Seminoe dam shortened
the Miracle Mile area, but with the establishmeiningtream flow releases, it is still consideregramiere blue
ribbon fishery and has been designated a Clasgelr.wa

WGFD has conducted fish tissue analysis of fismfRathfinder and Seminoe reservoirs. Because inethy
mercury concentrations in the larger walleye exdbedjuideline of 0.5 mg methyl mercury/kg fish, &ying
Department of Health has issued a fish consumptitwisory. Women of childbearing age, pregnant wgme
nursing mothers and children under 15 are advisétbreat channel catfish, sauger, and walleye fé@minoe
and Pathfinder reservoirs. Other people shoulsh@abore than one to two meals per month of thiske f
http://www.health.wyo.gov/news.aspx?NewsID=18Because methyl mercury concentrations tend to be
highest in older, generally larger fish, it is alscommended that smaller fish be consumed ratlaerlarger
fish. Wyoming does not currently have a numerithylemercury criterion for fish tissue. Fish tigscriteria
for bioaccumulating substances are based on avdedlyeconsumption. Wyoming’s water column numeric
criteria for fish consumption are based on an aye@nsumption of 6.5 grams fish/day. Extrapotathis
guantity of fish consumption would give a fish ties‘criterion” of 1.0 mg methyl mercury/kg fish Qlppb)
(USEPA, 2001). This concentration has only beareeded in one 28 inch walleye in Pathfinder Resgrvo
and two 30 inch walleyes in Seminoe Reservoir wsanpled by WGFD. Because the vast majority of game
fish in these reservoirs have methyl mercury cotraéions below 1.0 ppb, these reservoirs will nelibted on
the 303(d) List.

Deweese Creek, which flows into Pathfinder Reseywone of the few perennial streams in this sabin and
is considered by DEQ as a reference stream for lsattdm streams in the Wyoming Basin Ecoregion.

Medicine Bow Sub-basin (HUC 10180004)
The headwaters of the Medicine Bow Sub-basin arta@morth slope of the Snowy Range. Water quality
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characteristics change drastically as the streawmsffom the metamorphic geology of the mountalmstigh
the easily erodible, fine grained sedimentary ggplof the basin. This sub-basin drains into Semino
Reservoir. Land uses include logging in the moustayrazing, irrigated hay production, recreaticogl
mining, and oil and gas development. Coal bedharet development is also beginning in the watershed
Irrigation in the Medicine Bow River drainage (inding Rock Creek) dates to at least 1870-1880kie of
railroad construction. The transcontinental raitt@eached this area in 1868 and coal productigarba 1869
near the now-abandoned town of Carbon to supplyféuehe railroad. AML has completed ten site
investigations in this sub-basin, most relateddal end gravel production, and completed remediaifoone
early 1900s coal mine.

Water quality assessments conducted in the uppdrcie Bow River drainage above the town of Elk
Mountain indicate full support of aquatic life usésxtensive monitoring by DEQ, as well as sevagancies
and universities, also indicate full aquatic lifewsupport in the Rock Creek drainage above Mckadde

Little Medicine Bow Sub-basin (HUC 10180005)

The Little Medicine Bow Sub-basin drains the nortistern edge of the Laramie Mountains and the $hirle
Basin. Land uses are primarily grazing and oil gasl development, together with historic uraniuming
(1955 to the early 1980s). AML completed reclaoratf about 1,650 acres of open pit uranium mines i
Shirley Basin. Eroding radioactive mine wasteiMhich also contained elevated levels of seleranch
heavy metals were removed. Leaching and runofémfabm these waste piles had been impacting seidad
ground water quality. Reclamation improved watgaldy and reduced off-site sediment transporte Thitle
Medicine Bow River originally flowed through theamum ore location. During mining operations ir/29
the river was diverted to the east and shortefdée: unstable new channel had down cut as muclitys$eiiet
and drastically increased the sediment input talthéage system. During reclamation the rivemncleawas
moved back to its former location, however the clghiloes not appear to have stabilized.

Shirley Basin Reservoir is classified as a 3B wdiat is managed by the WGFD as a coldwater putail
fishery. Because it is a shallow reservoir, sumwetier temperatures can sometimes be above theritume
water criterion of 20°C considered protective gbiwater fish. However, weight-of-evidence assesd by
DEQ based on that higher use indicates full useatigiven the natural potential of the reservaoir.

Sweetwater Sub-basin (HUC 10180006)

The Sweetwater Sub-basin headwaters are in thd $ass area of the southern Wind River Mountairee
Sweetwater River is designated as a Class 1 watsteaAlkali Creek. Land uses in this sub-basinude
grazing, irrigated hay production, historic goldiaron mining in the South Pass area, uranium rgimrthe
Jeffrey City area, recreation, and oil and gas ldgveent.

At the western end of the sub-basin, AML has rewtedi and/or stabilized over 100 sites in the oldrtic
City - South Pass mining districts. The Carissadite, a gold mine which operated from the 18@0% to
the early 1970s, included a tailings pond and ipile perennial tributary to Willow Creek near SoRss City.
Approximately 7,000 cubic yards of tailings and taoninated subsoil were removed from the drainage,
including clearing 1,200 feet of stream channek Tdilings appear to have caused elevated levelssehic,
cyanide, and mercury in stream sediments and $misever sampling by BLM and DEQ show relativelwlo
levels of these contaminants in the water columiWiliow Creek. Therefore the sediment mercury doats
appear to affecting water quality but could hawgeater impact if the sediments were disturbedreyging
activity. Fish tissue sampling by WGFD show meydewels below the FDA guideline action limit indiis but
higher than the limit in gut tissues. This would soggest a human health concern, but it could esstgay
concern for piscivorous wildlife. DEQ assessmédntdlow Creek shows full support of aquatic lifses.
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Ambient monitoring of Crooks Creek, a tributarythe Sweetwater River near Jeffrey City, revealed a
significant amount of oil in the sediments, in @tbn of water quality standards. The source efdihis
unknown at this time, but this stream is schedtded MDL development in 2008.

Middle North Platte Sub-basin (HUC10180007)

The Kendrick Reclamation Project takes water o@@hinoe and Alcova Reservoirs for irrigation newist
of Casper. However, much of the irrigated soiltaars naturally high levels of selenium, whicheadily
dissolved and transported by the irrigation watextensive studies by the U.S. Geological Surve3@3), US
Fish and Wildlife Service (USFWS), and the BureAReclamation (BR) have determined the irrigatieturn
flows contain high levels of selenium which resalselenium loading into the North Platte River @ederal
streams, wetlands, and reservoirs within the pt@eza. These loadings have resulted in numeratesrw
quality criteria exceedences in the higher clasemgNorth Platte River, Casper Creek, and loveesdh
Spider Creek) as well as documented impairmentsltthife in these and other waters within Kendrick
(Oregon Trail Drain, Poison Spring Creek, Goosed,&asmus Lee Lake, Thirtythree Mile Reservoir, and
llico Pond). These waters have all been listether803(d) List since 2000. An infrastructure iiep&oject
has been designed to improve the water qualitydosé Lake, Rasmus Lee Lake, Thirtythree Mile Resgrv
and lllco Pond to protect migratory birds, and éhesters have been given a low priority for TMDL
development. The Natrona CCD uses 319 fundingdoitor selenium and implement management practices
to reduce selenium levels. These practices indlucteasing irrigation efficiency, and enhancetyation
water efficiency through canal and lateral linimglgiping. The Kendrick Watershed Steering coneaitt
submitted a watershed plan to DEQ in 2005 andplaat was approved in 2006.

Garden Creek flows off Casper Mountain throughQitg of Casper. Like many urban streams it hasibee
channelized through the city and is now subjechtoe “flashy” runoff events due to the amount opervious
surface in the watershed. A Section 319 streatonagon project, sponsored by the City of Casp&CS and
volunteers, has installed log and rock structungsarden Creek through Nancy English Park to atlosv
stream access to its flood plain, provide habdanbn-game fish, and allow reestablishment ofrigma
vegetation.

Glendo Sub-basin (HUC 10180008)

The Laramie Mountains border the Glendo Sub-basithe southwest. This sub-basin includes all the
drainages entering the North Platte River belowrePCreek (above Douglas) and above the Fort Liaram
Canal (below Guernsey). North Platte water floweigulated by Glendo and Guernsey Reservoirs. dpyim
land uses are grazing, irrigated agriculture, od gas development, and scattered gravel and bmest
quarries.

Sunrise Mining District is located east of HarwiCanyon in a tributary drainage of the North Bl&iver.
Copper mining began in the 1870s; long term ironing in the district began in the 1890s. An AML
reclamation and remediation project in the Sunvigging District remediated multiple water qualitppacts
from the mining.

Guernsey Reservoir is the site of the annual Gegrat run, an exception to the state turbidityecia. After
Guernsey Reservoir was completed in 1927, wateaseld from the reservoir was described as prdgtical
sediment-free and is believed to have removed y#ai#t accumulation which had acted as a watat ise
irrigation canals, and led to seepage and bankmsdis which in turn impeded water flow. The pcackinown
as the annual silt run began in 1936 as an attengsliberately remove accumulated sediment frorarGsey
Reservoir and put enough silt and sediment intgation canals to seal them and prevent furthesieno The
silt run took place approximately once each yeamfd936-1957 by a planned flow reduction from Rattdr

61

Wyoming’s 2008 305(b) Integrated State Water Quaélgsessment Report



and subsequent drawdown of Guernsey. Glendo Rasdouilt between Pathfinder and Guernsey, was
completed in 1958. Glendo functioned as a secedorent settling area for water entering Guerngetjy, the
result that water releases from Guernsey wererggfdo as “crystal clear.” The 1958 irrigation sgawas
carried out without a silt run, but the practiceswainstated in 1959 and has been implementedyezetsince.
The annual complete drawdown of Guernsey Resemwsiurally after July 4, takes about ten days andesiav
significant amount of sediment out of the reseraoid into the downstream irrigation canals withunetlow
into the North Platte River. As a result of acidregun in 1983, the annual Guernsey silt run bas b
authorized in Wyoming turbidity standards.

Horseshoe Creek (Class 2AB) originates in the Laddange and flows east/northeast to its confluevitte
the North Platte River just below Glendo Reservdiionitoring was conducted by DEQ in the lower nmiges
(from about 2.5 miles upstream of Spring Creek dsivaam to the North Platte River). Results of that
monitoring indicate the lower 2 miles, and fromiBgrCreek upstream an undetermined distance abects
26, T29N, R69W are fully supporting their aquaiie bnd fisheries uses. However, habitat degradatnd
lack of perennial flows from Spring Creek downsinegpproximately 4.5 miles prevent Horseshoe Crewmk f
attaining similar aquatic life and fisheries userfst of this reach. The habitat degradation aygp® be
primarily related to changes in flow regime in thesich, but heavy grazing in some areas may conapibien
problem. Because legal flow depletion is considgr@llution, this reach of Horseshoe Creek is iteGary
4C, which does not require a TMDL.

Lower North Platte Sub-basin (HUC 10180009)

In Wyoming, this sub-basin includes the drainagéser than the Laramie River, which enter the N&tktte
River from the Fort Laramie Canal diversion dowaatn to above the confluence with Horse Creek (in
Nebraska). Primary land uses are irrigated adtioel dryland farming, and grazing.

Upper Laramie Sub-basin (HUC10180010)

This sub-basin includes all the drainages aboveafidnrad Reservoir #2. Major drainages in the Upyagamie
Sub-basin are the Laramie and Little Laramie Rivetese headwaters are in the Medicine Bow Mountains
Land uses are logging, recreation, and grazinggaeh elevations; grazing, irrigated hay productiamd some
oil and gas development in the lower elevationke Tity of Laramie (third largest in Wyoming) liesthis
sub-basin.

Extensive water quality assessments by universitiesForest Service, and DEQ in the Little Laramie
Drainage above Millbrook indicate that the majoofythe streams and lakes are meeting their aglif@ticses.

DEQ assessment of the Middle Fork of Mill Creekizaties full support of its aquatic life uses.

Hanging Lake is a small shallow subalpine laketiedan the Little Laramie River watershed. Otheart
snowmelt, most flow into the lake is from a diversout of Nash Fork. It is managed as a put akel fishery,
because it is too shallow (4.2 foot maximum defth¥ish to overwinter. Because Hanging Lake is so
shallow, water temperatures can exceed the cnitéoiocoldwater game fish, and the abundant veigetagn
create high pH in the low ionic strength water, ethinas little buffering capacity. However, basadowreight-
of-evidence assessment, Hanging Lake is meetirpggynated aquatic life uses, given its naturtmicl.

Water quality monitoring by DEQ in 1997 on the Rigramie River indicated full aquatic life use sugpo
above Jelm.

Miller Lake, in the Evans Creek watershed near IFark, is a small, shallow reservoir with a maximaepth
of 9 feet. Because the low ionic strength of tlaer has little buffering capacity and the shallale is
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inductive to abundant macrophyte growth, pH cahigh during photosynthesis, but there is no indicabf
elevated nutrient levels. Miller Lake has a seltaining brook trout population, and is also seatlith
rainbow trout. Winterkill can be a problem, howelsased on a weight-of-evidence assessment Mif&elis
meeting its designated aquatic life and coldwasgtreiries uses, given its natural potential.

Water quality samples are collected by Laramie Riv&onservation District (LRCD) during spring ruhohf
the Big and Little Laramie Rivers, for the pastese¥ years. The data show occasional high codriesal
bacteria, but the geometric mean criterion hasreenh exceeded. Data from other times of the yeae wot
collected. Because of the occasional high numhetsdr monitoring is recommended during both rurwid
low flow conditions to determine if a fecal contaxaiion problem exists.

Meeboer Lake is in the Laramie Plans Lake compbextsvest of Laramie. Because it is a shallow lddss
than six feet at maximum depth, summer water teatpers can sometimes get above the numeric water
criterion of 20°C considered protective of coldwdigh. However there are relatively cool locagan the lake
where coldwater fish can move when water tempegatuse. Decay of heavy macrophyte growth during
severe winters can cause low oxygen levels andiilshused to be common before an aerator wasliesit
However, assessment by DEQ indicates full use stigpeen the natural potential of the lake.

Lower Laramie Sub-basin (HUC10180011)

This sub-basin runs from Wheatland Reservoir #2rdtrgam to the confluence with the North PlatteeRiv
Land uses include irrigated agriculture, grazinglaihd farming, and some logging in the Laramie ¢ran

Ammonia levels in Wheatland Creek often exceed mauelity criteria in the winter and spring, indicey that
aquatic life uses are not fully attained. Monmgrindicates the City of Wheatland’'s waste wateatiment
facility is a primary source of ammonia and a Wasiad Allocation has been approved by EPA. Theisit
working with DEQ/WQD on the installation of a norscharging treatment system to address this issue.
Additionally, Wheatland Creek often exceeds thecpitérion, likely also due to the discharge, andhas been
added as a pollutant on the 303(d) List.

Concerns expressed by several residents prompt&dt®Begin monitoring fecal bacteria in the
Wheatland/Rock Creek drainage. Results of thisitnong indicate that Rock Creek and a portion of
Wheatland Creek for an undetermined distance ahogeéelow Highway 320, are not meeting their uees f
contact recreation. Therefore, these waters wace@ on the 303(d) List. The Platte County NdtResource
District sponsored the watershed planning proaeggentify and address sources of fecal contaminatvith a
Rock Creek watershed plan completed and approv2ddid Seventy-nine irrigation efficiency, 12 water
guality improvement, 12 grazing management, andiflife habitat enhancement projects have been
implemented, primarily using NRCS funding. Tworaal feeding operation relocation projects have oecu
in the Rock Creek drainage (WACD, 2007).

Assessments were conducted by DEQ in October 8 afithg the length of Chugwater Creek. Where acces
to the creek was provided by landowners, the str@gpeared to meet its designated aquatic life as@sClass
2AB water above Antelope Gap Road west of Wheatlahldough nutrients were a concern. However, the
1998 assessment indicated the physical and bi@bgaracter of the stream dramatically changead in
monitored reach several miles below the road. siteam bed changed to a mobile sand bed which sigopo
very little aquatic life (less than half the numbétaxa, and less than one percent of the numbiedwiduals,
compared with upstream reaches and other simiearsis). WGFD fish data showed a similar reductiofish
numbers. Because of the mobile sand bed andre laduction in aquatic life, this reach of Chutggw&reek
was listed as threatened on the 303(d) List in 2000
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Platte County Resource District (PCRD) conducteditoang on Chugwater Creek in 2000 and 2001 tafwer
the DEQ threatened listing and to better definestttent of the threatened reach. The listed reash
accordingly changed to: from the irrigation diversin NE SW S26 T25N R67W upstream an undetermined
distance below Antelope Gap Road. PCRD data @leoved very high nitrate levels in Chugwater Creek,
approximately 10 times higher than recommendedeammnations for streams which ultimately flow into
reservoirs. Affects of this nutrient loading ore§iRocks Reservoir, downstream of Chugwater Creetke
Laramie River, are unknown and warrant further sssent.

Cooperative efforts among landowners, sponsored/@yD and Pheasants Forever to improve riparian
conditions and benefit wildlife were later implentesh along this portion of Chugwater Creek. Thissisted
primarily of installing riparian fencing throughogtazed pastures. Additionally, the irrigationtdes built a
small reservoir on a bench above the creek to isgnoigation efficiency by capturing excess irtiga water
which previously flowed unrestricted down a dratoi@hugwater Creek. Another management practae th
was incorporated along Chugwater Creek after ti8 H&sessment by DEQ included conversion from ceirfa
irrigation to more efficient sprinkler irrigation.

On January 28, 2005, the Water and Waste Advisogr@met to hear comments about the decision by DEQ
to list Chugwater Creek on the 303(d) list for seeintation and about the petition by PCRD to déhistcreek
based on additional data. At the meeting, it weternined that a technical review team (TRT), medidby

the Wyoming Department of Agriculture (WDA), wouttbke an investigation of Chugwater Creek. Thimtea
would be comprised of a panel of experts to assistaking a final determination as to the apprdpria
condition of the stream. During a meeting led sy WDA and comprised of staff and stakeholders fiioen
DEQ and PCRD, it was determined that the TRT wda@adomprised of four expert members in the fields o
water quality, geomorphology, range science, aildgsence. The purpose of the group was to determ
whether the data collected by DEQ and PCRD waseptative of the determinations by DEQ to list the
creek, whether additional data were necessarydarately assess creek conditions, to conduct asasent of
general watershed health, and prepare a repdreadvterall findings and recommendations for movorgvard
with a decision regarding stream impairment condgi

The TRT and representatives from the DEQ and PC#&tiducted an unrestricted site visit of the Chugwate
Creek watershed on September 5, 2007. Duringitheisit, DEQ and PCRD were available to respand t
guestions by the TRT while they assessed the dondif Chugwater Creek. During the site visit, pical
parameters including stream temperature, pH, éatttonductivity, dissolved oxygen and oxygen saian
were obtained. In addition, pre-selected locatiartee upper, middle and lower watershed weresagsskefor
impacts from sedimentation.

Following is a summary of the TRT conclusions oru@later Creek:

= Much of the previously collected data do not repnésurrent conditions.

= Excessive sediment production and/or transport wet@vident in the 7-mile stretch of Chugwater

Creek that is listed as threatened.

Extensive riparian areas have all been fenceddud® grazing and stream banks appear stable.

Improved grazing management (timing and locatiay dccurred.

There is little stream bottom gravel substrate hu@water Creek for fish reproduction.

Channel dimensions have adjusted down to accommoddticed flows due to irrigation water

management and several years of drought that leaeed in-channel sediment transport.

= Water gaps are a minimal source of off-channelrsedt. The team recognized these sites are needed as
a means to provide livestock management on tharstmorridor as a whole.

= Sediment (point) bars are showing signs of vegatagstablishment and stabilization with grasses and
woody species.
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Based on the findings by the TRT and review ofinfation collected since October of 1998, DEQ coaetu
that the changing management practices within theg@ater Creek watershed have eliminated the immhine
threats to this stream and also resulted in reépaarlier stream conditions. Chugwater Creekesdfore
being removed from the 303(d) list as threateneddédiment impairment.

The Tunnel Reservoir on the Laramie River dams afenso it can be diverted through a tunnel inteeBlass
Creek to supply irrigation water in the Sybille €Ekedrainage. The reservoir is drained in thetéapirevent
damage of the gates at the head of the tunnelalBecthe reservoir was designed to release watertfre
bottom, the annual fall drawdown often dischargeoixé&c sediment from the bottom of the reservoirahhi
resulted in fish kills downstream in the Laramiedti In 1997 reservoir modifications were madechtallow
the water to be released without disturbing theiardated anoxic sediment.

Horse Creek Sub-basin (HUC 10180012)

Head waters of the Horse Creek Sub-basin are ihaheemie Mountains. Land uses are primarily grgand
irrigated hay production, with considerable drylamdl irrigated cropping at lower elevations. Ungdeund
limestone mining occurred in the upper reachet®itatershed. AML has completed reclamation wothia
site, including the rerouting of surface waterptevent flows into the mine workings.

Watershed assessments on upper Horse Creek shioagtiaic life uses are fully supported. Watershed
assessments were conducted by DEQ on Bear Credk@&buth and North forks of Bear Creek in 1998e
results of these studies indicate the streams aeging their aquatic life uses. However, elevadaaperature

is a concern in the lower watershed since therstisgprotected by water quality standards as awaler
fishery. WGFD manages lower Horse Creek as a monegfishery. Dewatering and sedimentation arerwate
guality concerns in the lower watershed.
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Powder River Basin

The Powder River flows north from central Wyomingoi Montana. Nearly all of the naturally perennial
streams which reach the Powder River originat@énBig Horn Mountains. The core of the Big Horn
Mountains is composed of igneous and metamorpleksrianked by mostly well-indurated sedimentargko
The water quality of mountain streams is genetiliyn quality, except in isolated areas where las&l u
practices have led to excessive erosion and setlioeiing. In the Powder River geologic basin adayn
the mountains, the geology consists of primarigfgrained sedimentary strata which are often imgh
dissolved constituents and most formations ardyeasided. Streams originating in the basin tefranless
receiving discharge water, are generally ephemioaling only in response to snowmelt and rainéaiéents.
These streams are generally high in dissolvedsgiicked up from the soils and are often turbid wuine
nature of the geology and thin soils. Becaus@é&dé natural conditions, site specific criteriaehbgen
adopted and the numeric secondary human healdriarfor manganese and iron no longer apply to iGtags
2 waters originating in the Powder River geologasib. The Powder River Basin contains aquatic conities
and certain fishes, such as the sturgeon chubrngef candidate for listing under the Endangerezt®g Act,
which are adapted to living in naturally turbid ditions (Patton, 1997). Although effects of coatlbmethane
(CBM) development on these aquatic biota are unknatithis time, DEQ, WGFD, and USFWS have concerns
that these aquatic communities may be affected.

Middle Fork Powder Sub-basin (HUC 10090201)

The upper Middle Fork of the Powder River flowsailgh a steep canyon with little potential for dibance.
Watershed assessments conducted by DEQ indicatdéhiliddle Fork Powder River above Buffalo Creek,
and Rock Creek, an upper tributary, are fully suppg their aquatic life uses. Near Barnum, Bluedk, and
upper Beaver Creek (above the Blue Creek conflyamnee been assessed by DEQ and have been detérmine
to be fully supporting their aquatic life uses.

Beartrap Creek is a spring fed tributary of Redki-and historically, the upper Beartrap Creek dig;nhas
been used as a stock driveway and holding groddemhagement practices have changed over the pastytwe
years. Today, livestock have controlled accessdek water, are moved through relatively quicklyd are
only in the drainage for a short time in spring &t In a cooperative effort between BLM and WyFog
spill structures were installed in 1989 to creatditional pool and riffle habitat. Bioassessmearsducted by
DEQ show that both upper Beartrap Creek and Sav@ndek are fully supporting their aquatic life uses

Webb Creek is a class 2AB tributary to the Northkraf the Powder River. Assessment by DEQ inde&e
fully supports aquatic life uses.

Upper Powder River Sub-basin (HUC 10090202)

The Upper Powder Sub-basin encompasses most dfdiveages into the Powder River main stem from the
confluence of the North and Middle Forks downstreartihe confluence of the Powder River and Cle@e&r
Except for the main stem, most reaches in this-sgidisub-basin are non-perennial. The PowderrRjoeits
name from the large amounts of very fine sedimematurally carries. Sturgeon chub, a native éishsidered
rare by WGFD and now found only in the Powder Riaee believed to be adapted to, and require,durbi
water. Primary land uses are grazing, coal bed anethand oil and gas production.

Pumpkin Creek is classified as Class 3B, and wastored by DEQ in 1998. Assessment of that datavello
that Pumpkin Creek was an ephemeral to intermiggaam that was supporting its aquatic life uséswever,
since then, CBM development has started in therslagel. As part of the watershed based permittinggss,
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physical data was collected in the Pumpkin Creekndge, in part to determine how much additior@akffrom
CBM discharges the Pumpkin Creek drainage couldleamithout degradation. This monitoring showealth
parts of the drainage now have perennial flows Wwinkach to the Powder River, and also identifiezhsiof
severe erosion as well as a number of active hésdEhe earlier data collected by DEQ can no lofhger
considered representative of current condition®iséquently, the determination that Pumpkin Creek fuvky
supporting its aquatic life uses can no longerdresered valid, and it has been removed from @aye?).

Likewise, Fortification Creek was monitored by DEQL999, prior to CBM development, and showed full
aquatic life use support at that time. Howeveeg tturecent CBM development in the watershed, that
assessment may not be current.

Ninemile and Fourmile Creeks, near Sussex, arerepia class 3B tributaries to the Powder River.a3iknd
small impoundments trap and help support riparegetation. Assessments by DEQ indicate full aquidtic
use support in these watersheds.

Analysis of chloride data in the Powder River dege show that the majority of chloride loadinghe Powder
River comes from Salt Creek, and the Powder Riedsvb Salt Creek was listed on the 1998 303(d) fast
exceedences of the chloride criteria (230 mg/lhat time). Although the Powder River below Saké€k has a
new site specific criterion for chloride of 984 agwhich is not to be exceeded at any time, chkorid
concentrations occasionally exceed the new criteiche USGS sampling site near Sussex, so thedétow
River will remain listed on the 303(d) List for impment due to chloride. As a result of the nete specific
chloride criterion, the extent of the Powder Rigkloride impairment has been reduced to “an undeted
distance below Salt Creek.” Although Salt Creeksdonot appear to exceed its site specific chlariderion of
1600 mg/L, any TMDL or Watershed-based Plan orPtvvder River will need to address loading from Salt
Creek (HUC 10090204) since it is the primary cdnttor of chloride loading to the Powder River.

Data collected at the USGS Sussex station also sioeedences of the state’s chronic selenium iomtemd
selenium was added as an impairment on the 303t)n.2000. More extensive data collection hasuo@d
on the Powder River and its tributaries as pathefoverall assessment of coal bed methane develupon
the river system. These data indicate that trengeh impairment extends downstream to the confieewth
Clear Creek. The relatively low selenium concdidres found in Clear Creek apparently dilute theveer
River at this point to enable the river to meet¢hsonic selenium criterion. Historic USGS datd &owder
River Conservation District (PRCD) data indicate finimary source of the selenium is the South Bbtke
Powder River drainage, however Salt Creek occalyohas high concentrations of selenium which citwiies
to the loading in the Powder River. It is undetead whether the selenium loading is natural or éwm
induced.

South Fork Powder Sub-basin (HUC 10090203)

The South Fork Powder Sub-basin lies mostly in dierCounty, extending into the Waltman area. Ewe f

perennial reach miles in this sub-basin are priparithe Rattlesnake Hills headwaters area of ¥aICreek,
the lower portions of Willow and Cottonwood Creeksl the lower portion of the South Fork main stébave
Gulch and Okie Draw flow perennially due to oillfielischarges and into the South Fork. Grazingahand

gas development are the primary land uses.

Data collected by USGS and Powder River Consemvdlistrict (PRCD) show chronic exceedences of the
selenium criteria in the South Fork Powder Rivenfrthe mouth up to an undetermined distance abdlleWwV
Creek. Data also show Willow Creek exceeding #lersum criteria. Both of these waters were planedhe
303(d) List in 2006. Further monitoring by PRC»eals that both Posey Creek and Murphy Creek, trilega
to the South Fork and immediately downstream ofd¥ilCreek’s confluence, also exceed the chronic
selenium criterion. Because of these data, bosiey?Greek and Murphy Creek have been added ta0@B(g )3
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List. The source of the selenium appears to beagsiiyndue to the natural geology of the area, but
anthropogenic loading can be a factor when thesislare irrigated, which dissolves extra selenitomfthese
marine shales. Another possible loading sour@®ime of these watersheds is discharges from aietre

Salt Creek Sub-basin (HUC 10090204)

The towns of Midwest and Edgerton lie almost in¢kater of the Salt Creek Sub-basin. Land uses are
primarily grazing and oil and gas production. Sal/eatural oil seeps have been documented aloh@&sek
in the Midwest area, which led to development efdil fields beginning in 1908. Most reaches iis gemi-
arid sub-basin are non-perennial. Salt Creek rasvaerennial flow due to discharge water fromreshters,
but reportedly is naturally non-perennial. Sogwveloped from fine grained sandstone and calcargmaiss,
are dry and easily eroded by wind or water.

Salt Creek is classified as Class 2C, a non-gasherfy. Prior to the oil field discharges Salt Greaturally
carried a high load of salts when it flowed, heite@ame. Studies conducted by PRCD confirm thatast
majority of perennial flow and chloride loading$alt Creek and the Powder River are from dischexajer
associated with oil production. However, becauddb@high chloride concentrations in the creekxiteeds

the state criteria for protection of aquatic lé@d was listed on the 303(d) List. A Use AttaifigbAnalysis
requesting a site specific chloride criterion 00@6ng/L on Salt Creek has been approved. Becataadd not
show any exceedences of this criterion, chloridetieen removed from the 303(d) List as a cause of
impairment on Salt Creek. However, since Salt Cis¢ke primary contributor of chloride loadingttee

Powder River (HUC 10090202), any TMDL or Watersleged Plan on the Powder River will need to address
loading from Salt Creek.

Selenium data collected from Salt Creek shows eleaees of the aquatic life criterion for selenism,
selenium has been added as a cause of impairm8attt€reek on the 303(d) List. At this time iuilsknown
whether the primary source of the selenium exceasgieis natural or anthropogenic, but both of tisesgces
are contributing. Data from the chloride UAA ontSateek indicate selenium concentrations in ottiee
discharges approach the selenium criterion.

Salt Creek was also on the 303(d) List of threatematers due to a high number of produced oil aatéw
spills in the watershed, due primarily to the afjghe oil production infrastructure. Most of thidriastructure
dates to the 1960’s, and spills are due primaoilg tombination of the age of the infrastructure laacterial
corrosion in the injection lines. Although mosttledse spills usually do not make it to live wasenme do. At
the request of DEQ, the current operator of thie fias developed a long term upgrade and maintenalaa
for the field to reduce the potential for largellspghat may affect the water. The operator ig @lsasing into
CO: flood (injection of CQto enhance oil recovery) which requires replacemébbth injection and
production lines. The operator is also upgradingewtood lines and since 2003 has been using d&oci
treatment field-wide to reduce bacterial corrosi®&cause oil production is regulated by a varadty
environmental laws to protect from such spills, Aedause a TMDL would do not reduce chances dispil
Salt Creek has been removed from Table C of th¢d3®i3t as threatened from oil spills and placed i
Category 4B.

Crazy Woman Sub-basin (HUC 10090205)

Headwaters of the Crazy Woman Sub-basin are oedkeside of the Big Horn Mountains. Land uses ar
primarily oil and gas development, recreation, ogygzand irrigated agriculture.

The North Fork of Crazy Woman Creek is listed om 303(d) List due to water quality threats from gibsl
degradation of the stream channel. Several 318ralad improvement projects have been conductiuisin
watershed which changed both irrigation and grapiagtices in large portions of the watershed. Starable
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water quality data have been gathered in this whégt. However, it is inconclusive whether thesefices
have benefited water quality due to inconsistent@ismg and implementation of best management presti
within the watershed (BIO-WEST, 2001). DEQ conédamonitoring in the North Fork watershed, however,
assessment to determine the effects the 319 psdjact on improving water quality has not been cetegl.
DEQ recognizes the restoration activities conduatdate North Fork watershed, and will review tlaalto
determine if the threats have been mitigated aeskthvaters warrant delisting.

EPA has established National Secondary DrinkinggM@egulations that set non-mandatory water quality
standards for 15 contaminants, including mangart&RA. does not enforce these "secondary maximum
contaminant levels" or "SMCLs." They are establisbaly as guidelines to assist public water systems
managing their drinking water for aesthetic consitlens, such as taste, color and odor. These womaats
are not considered to present a risk to humanthaathe SMCL (USEPA, 1992). Wyoming’s aesthetic
drinking water criterion for manganese is set at3MCL. Data collected near the mouth of Crazy \&om
Creek exceeds the aesthetic drinking water criteioo manganese, primarily during low flows, altigbithe
aquatic life chronic criterion was not exceededny of the data. Lower Crazy Woman Creek wasdistethe
303(d) Listin 2002. However, high manganese cotmagons are common in streams in the Powder River
Structural Basin due to the natural geology (Wdsatad Fort Union Formations), and much of the beers
not even have a human health criterion for mangame€hapter 1. There are no sources of anthropoge
manganese in Lower Crazy Woman Creek, and the cseek used, nor is it likely to ever be used,dor
drinking water source due to its intermittent flonlsake DeSmet Conservation District has submigtéiAA
requesting removal of the manganese drinking waterion from Crazy Woman Creek. Because the hteig
of-evidence indicates there are no existing orrautirinking water uses on Crazy Woman Creek ane thiee
no anthropogenic sources of manganese, it is lukhgted from the 303(d) List. If the UAA is ngif@oved,
Crazy Woman Creek will be re-listed on the 303 (ib}.L

Many of the streams in this watershed have beentared by DEQ, and assessment of the data indithéds
the following streams are fully supporting theiuatic life uses:

Crazy Woman Creek (from confluence of North and diedCrazy Woman down to approximately 2
miles below Wallows Creek)

Little North Fork Crazy Woman Creek

Pole Creek (tributary to North Fork Crazy Womanekye
Poison Creek (tributary to North Fork Crazy Womae€k)
Middle Fork Crazy Woman Creek

Doyle Creek (above Taylor Creek)

South Fork Crazy Woman Creek

Beaver Creek

Pole Creek (tributary to Beaver Creek)

Billy Creek (tributary to Muddy Creek)

Clear Creek Sub-basin (HUC 10090206)

Headwaters of Clear Creek, Piney Creek, and RoeklCare in granitic geologic materials in the Cl&ehk

Wilderness Area within the Bighorn National ForeRiecreation, grazing, and logging are land usésimihe
higher elevations. Grazing, oil and gas develogmaeigated agriculture and residential developtreme the
primary land uses. Clear Creek is the last majoutary to join the Powder River upstream of thgdming-

Montana state line.

A 205j water quality assessment project in the Roek and North and South Fork Shell Creek drasag
indicated that these watersheds were threatenptiysical degradation of the stream channel. Thegry
degradation to Rock Creek has been identified agyhgrazing in small horse pastures. Data colttatel
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analyzed by DEQ indicate that aquatic life usessapported in Rock Creek, however, there are avbase
intensive land uses can threaten use support. cispathe North and South Fork Shell Creek draasage
primarily due to irrigation diversions and convegan Lake DeSmet Conservation District recently gleted
a 319 grant which addressed these problems printaribugh installation of more efficient irrigati@md
irrigation delivery systems. Data collected ag pathe project were inconclusive, with the widaability in
the biological data observed between sample yedenpally being the result of inadequate sammessi A
field visit to the watershed in 2005 suggestedrii@ementations on the North and South Forks ofl&reek
were fairly effective. It was determined that areunt set of credible data were needed to accyrassess use
support and evaluate the effectiveness of the im@igations. In response to that determination, DEQ
assessment personnel conducted additional bionmmgton the two forks of Shell Creek in 2006. B&brks
of Shell Creek are Class 3B, however non-gameviste readily observed in both suggesting Class 2C
classifications are more appropriate. A reviewhefassessment report for the 2006 monitoring atdecfull
support of designated Class 3B aquatic life usegedisas full support of existing non-game fisherieses.

Based on reports of possible sewage in surfaceraat failed septic systems in Story, DEQ condlate
study ofE. coliin the waters in the Story area. Results of thatysshowed exceedences of the criterion in
Dalton Ditch and North Piney Creek. Therefore,tNd?iney Creek from its confluence with South Piney
Creek upstream to an undetermined location belowISW Sec 12, T53N, R84W, and Dalton Ditch are an th
303(d) List. WhileE. colicounts in the Piney-Cruse Ditch were above DEQes tproposed criterion of 126
colonies per 100 mL, they were below Wyoming’s fexdiform criterion at that time, so Piney-Crusedh
was not listed. However, because the data cotldoten Piney-Cruse Ditch exceed the nevieotoli criterion,
Piney-Cruse Ditch has now been placed on the 3Q3¢t) Sheridan County is working under a 205npliag
grant to study impacts from septic systems on sWadjroundwater and the linkages between groundveauer
surface water in the area. Based on the findihgsi® study, proper septic or sewer systems cashesegned to
bring these three waters into compliance with staahél These three waters have a “high” priorityTitDL
development, which is expected to begin in 2009t@dompleted by 2010. Several factors were censitin
determining this priority. The high. colilevels identified during the summer and fall oD80esulted in a
determination by local health officials that theras a potentially significant human health condesm
contact exposure to these waters, and the wateesposted with warnings. Another consideration thas
long history of citizen complaints about septicteys problems in the Story area, the shallow depth t
groundwater and the fact that there are no othewhrpotentially significant sources such as seweggment
plants or confined animal feeding operations. Addally, there are the statutory requirementsexti®n 35-
11-304 of the Environmental Quality Act. This sectof the Statute mandates certain standards|ategy
and enforcement requirements for programs whicldelegated to local governments. The Administrestor
required to periodically review such programs ttedaine their effectiveness. The DEQ believes Wt
would be abrogating our mandated responsibilityafdid not give these waters a high priority. Tingh
priority will assure that DEQ works with the load#legated authority to develop a timely and effecti
resolution.

A short reach of Hunter Creek was impacted fronessgive sediment which washed off an adjacent rodd a
was listed on the 1998 303(d) List. Road modifara and changes in maintenance have been implethbgt
the forest service to reduce this impact, and ihaiaate that Hunter Creek is now fully supportaibits
aguatic life uses.

Based on DEQ assessment data, Little Piney Cregksiupports its Class 2AB aquatic life uses.
DEQ data also show that Boxelder Creek supporejtstic life uses as a Class 3B stream. Becausg inwgn-
game fish were noted during the assessment, Bax€ldek may not be properly classified. Howeveereif

Boxelder Creek was classified as a 2C non-gamerfysiit appears that it would be fully supportih@ttuse in
the lower reach.
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Clear Creek was monitored by DEQ in 1999, and #ta thdicate full support of aquatic life uses, boer
WGFD records indicate that flow alterations mayastonally have a negative effect on cold water. f&twveral
stream restoration projects on Clear Creek havengilte stream access to its floodplain and impronedian
condition. The potential impacts of future CBM deyement in the Clear Creek drainage is currentlysane
of concern among many of the irrigators along C@aek and the DEQ’s CBM monitoring efforts and
watershed permitting efforts are designed to he§ess those potential impacts.

French Creek is a Class 2AB tributary to Clear €re&ssessment by DEQ indicate impacts from flow
augmentation, however it is meeting it aquaticlifes. LDCD has developed a watershed plan forchre
Creek as a proactive effort to improve water quaititthis watershed even though the creek is ndherstate’s
Section 303(d) list.

Middle Powder Sub-basin (HUC 10090207)

The Middle Powder Sub-basin includes the loweripordf the Powder River in Wyoming before the Powde
River flows into Montana. Historically, land udesve been primarily related to grazing with sonmt@ond gas
development. However, coal bed methane developmdmicoming a major land use in much of the sudirba
Except for the Powder River main stem, reacheBigndub-basin are generally non-perennial. Howewany
of these stream beds have become perennial dugctwadge of coal bed methane produced water. Ebesmp
include LX Bar, SA and Fence Creeks.

Monitoring was conducted on the Powder River by DEQOO0O, but due to the very low to no flow coratits
prior to sampling, a lack of comparable refereroeasns, and continually changing conditions du€Bi/
development, data was considered inconclusive. &G will be combined with newer data (both frDEBEQ
and other entities) to formulate an assessmefiteoPbwder River. One such data source is watdityjaad
biological (macroinvertebrates, fish, and algag¢adallected as part of a long term, interstateragency
monitoring effort began in 2005 (see MonitoringAreas of Coalbed Methane Development, page 5).
Although guaranteed, long-term funding to contithe program has not been secured, annual funding by
BLM, DEQ, and USGS has supported the program thr@@§8. This more comprehensive dataset is
primarily intended to support an adaptive manage¢mpproach to CBM development, but secondarily may
used to supplement DEQ use support determinationieoriver.

Selenium data collected from the Powder River Aggada show exceedences of the aquatic life coiterso
the downstream extent of this impairment, origimgprimarily in the South Fork, extends to the daerfice
with Clear Creek.

Campbell County CD conducted monitoring in this-kalsin under a 319 agreement. Their monitoring
indicated exceedences of fecal bacteria critenahé lower reach of the Middle Prong of Wild HoGeek.
The Middle Prong of Wild Horse Creek is on the 20)3(ist, from its confluence with Wild Horse Creek
upstream an undetermined distance. Campbell Calidtgnd the NRCS have assisted landowners in the
watershed to implement 13 water quality improvenpgnjects. It is currently not known if these aaos will
be sufficient to reduce pollutant loading to thenpof the Middle Prong fully supporting the corntaecreation
designated use. Local stakeholders and the caatgamndistrict have initiated watershed planninghis
watershed in 2007 (WACD, 2007).

Little Powder Sub-basin (HUC 10090208)

The Little Powder River originates near Gilletteldlows north into Montana, east of the Powder Riue
Wyoming. Primary land uses in the Little Powdeb&asin include coal mining, coal bed methane
development, and grazing. Moyer Spring is fed layawaccumulated in scoria beds and supports d broak
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trout population. Moyer Spring Creek and the eilowder River are Class 2AB waters. All otheeksan
this watershed are Class 3B waters.

USGS data collected from the Little Powder Riveramthe Montana line, have shown occasional exoeede

of the fecal bacteria criteria, and subsequentiiiittle Powder River was placed on the 303(d).LiEhe
Campbell County CD monitored in the Little Powdevd® Drainage, working under a 319 grant. Thetada
indicate that the lower reach of the Little PowBé&rer does not support its contact recreation trees the
Montana line upstream an undetermined distanceea®twmstead Creek. Campbell County CD and watershed
citizens have sponsored a watershed plan for title Bowder River. This plan was approved in 2008@.

date, 8 animal feeding operation and 14 septic dextien projects have been implemented in suppdtiad

plan (WACD, 2007).

DEQ monitored the Little Powder River in 1999 a2, and the data are being evaluated to deterimine
aguatic life uses are supported. However, dubdaynamic nature of CBM development, it is diffido

make a use support decision due to the constaméligging conditions. By the time the data are asalythose
data may no longer be representative.
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Snake River Basin

Headwaters of the Snake River are in the Sedimg®talbalpine Zone of the Middle Rockies Ecoregidhe
Greys River and Salt River join at Palisades Resewhich straddles the Idaho border. The SnakeRi
crosses Idaho and joins with the Columbia RiverVWlyoming the Snake River moves a lot of sedimedt a
bedload material during high flow because of tHatieely young, erosive geology in much of the basihe
basin in Wyoming consists mostly of steep mountaiitls several intermontane valleys. Jackson Lake
Palisades dams were constructed for irrigation metteage for agricultural activities in Idaho. t@oor
recreation is the primary land use and drives tomemy in the basin.

Snake Headwaters Sub-basin (HUC 17040101)

Waters of the Snake Headwaters Sub-basin originateuthern Yellowstone National Park, Grand Teton
National Park, and the Teton Wilderness Area, hondd are all Class 1 waters. This sub-basin egtioch
just above the Gros Ventre River confluence upstreBuffalo Fork, Pacific Creek, and the Lewis Riaee
the major tributaries in this sub-basin. Land isggrimarily recreation, with areas of residentlal’elopment,
grazing and irrigated hay production.

The North Fork of Spread Creek was listed on ti&{@0List due to habitat degradation. A watershed
improvement project, sponsored by the Bridger-Té&ational Forest, has rehabilitated the stream robleend
improved the stream’s ability to support aquafe. liAssessment by DEQ indicates this stream is mewting
its aquatic life uses, and it has been delistewh fifee 303(d) List.

Gros Ventre Sub-basin (HUC 17040102)

Waters of the Gros Ventre Sub-basin originate @Bhidger-Teton National Forest. Recreation, grgzi
irrigated hay production, and logging are primayd uses.

DEQ assessment personnel monitored Crystal Cremlediately upstream of its confluence with Gros Vent
River as a random sample point in 2004. Streatonason on a reach of Crystal Creek has narroweld a
deepened the stream channel, and restored thengraecess to its flood plain.

Some areas of the sub-basin are thought to be teghdy heavy grazing and browsing by wildlife, aags
bank erosion and channel widening, however detaileditoring has not been conducted to verify uggpett.
Recently a large grazing allotment was retired Wimay allow more forage for wildlife and reduce anfs to
stream banks and riparian vegetation.

Greys-Hoback Sub-basin (HUC 17040103)

Waters of the Greys-Hoback Sub-basin originatééBridger-Teton National Forest. Much of the beut
part of this sub-basin is in the overthrust belijcl has naturally high rates of erosion due toralmnation of
poorly indurated, sedimentary geology, and geokdlyiggoung mountains. Principal land uses aree&tion,
grazing, hay production, and considerable residedavelopment. Oil and gas exploration has hisatly
occurred in the watershed and a potential for edpdmevelopment exists.

Residential development and the rapidly growingyaiion is a concern from a water quality standpoin
Water quality assessments conducted on Flat Cnedleton Conservation District clearly indicate thzd
creek’s ability to meet its aquatic life use suppethreatened, primarily by urban runoff contting excess
sediment to the stream which limits aquatic habifat Creek is on the 303(d) List, and a wateitshe
improvement project is underway to reduce sedirfeating to the stream from urban sources. Thigpto
includes education and monitoring efforts, snowaeah and stockpiling planning, and installation of
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stormwater filtration systems to filter stormwaterm the rodeo grounds as well as five urban sitdse Town
of Jackson also has a commercial stormwater caseinitiated full time summer street sweeping, basl
modified the type of salts it uses for ice contioltown streets. A watershed plan has been conapstd eton
Conservation District and was approved by DEQ ibriary of 2008. One major component of the watetshe
plan that should significantly improve water qualg the planned installation of a constructed amdl This
wetland will capture and filter run-off from seveexisting storm sewer systems. The engineeringgdssor
this project have been completed and constructiibegin in 2009. TMDL development on Flat Cresk i
planned to begin in 2009 with a completion dat2@f0.

Geologic investigations along the Hoback River ¢atk heavy sediment loadings as a result of massnga
mudflows, slumping, snow and rock avalanches anddiides, but it is unknown how much this natural
process has been accelerated by human activityn(Rlyal, 2003).

Palisades Sub-basin (HUC 17040104)

Waters of Palisades Sub-basin originate on the swdstof the Snake River Range in the Targhee Naitio
Forest. Land uses are primarily recreation andeesial development. Much of this watershed istamed
with the Palisades Wilderness Study Area and lmamanal amount of anthropogenic impact.

Salt River Sub-basin (HUC 17040105)

The Salt River Sub-basin lies in an area of Wyonkingwn as Star Valley. Historically, land usesha
Valley have been predominantly associated withcadjtire - irrigated small grain and hay productidairy
farming and beef production. However, today muic8tar Valley is undergoing residential development
Recreation, grazing, and logging are primary laseisun the mountains surrounding the valley. Patsp
mining occurs in Idaho at the Smoky Canyon Mine edrately across the state line. Streams flowinguigh
this mining area flow into Wyoming.

Studies have indicated that nutrient enrichment beagausing problems in some of the streams, Iaisinot
been determined if the sources are due to agrredilaativities, residential development, or boithe Star
Valley Conservation District (SVCD) recently utidid a 319 project to provide public education anplément
best management practices for agricultural nutmesashagement to reduce nutrient and fecal bacteaidirig to
streams in the watershed.

In 2002, a lower reach of the Salt River was plamethe 303(d) List as threatened for supportisgdntact
recreation use . Subsequéntcolisampling by SVCD indicate that contact recreatises are not fully
supported, however, this change in status on tB&3Qist from “threatened” to “impaired” does raffect the
timeline of any TMDL development or Watershed-baB&hning efforts. Stump Creek flows into Wyoming
from ldaho, and frequently exceeds Ehecoli criterion near the state line. Therefore, Stumgek has been
added to the 303(d) List.

Phosphate mining at the Smoky Canyon Mine has itedasurface and groundwater resources in Idaho
through selenium (Se) contamination. The Smokyy@GamMine, along with other phosphate mines in tteehb
phosphate mining district, is under an Administr@atOrder of Consent in accordance with the Compreikie
Environmental Response, Compensation, and Lialily( CERCLA) because of releases of seleniunméo t
environment. CERCLA provides Federal authoritygspond directly to releases or threatened reledses
hazardous substances that may endanger publihleegdhe environment. A water quality grab santplen
in Crow Creek at the Idaho/Wyoming state line dguspring runoff in May, 2006 had a total recoveeabé
concentration of 5.2g/L. This concentration is greater than the ssat@ronic criterion of 5.Qg/L and the
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state will conduct further water quality samplingidg the 2008 spring runoff period. However, neitlCrow
Creek nor Salt River were added to the 2008 303&d)as threatened or impaired due to selenium.
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South Platte River Basin

The South Platte River Basin in Wyoming is only atb2000 square miles, or 2% of the state’s totadl larea.
Larger streams in the basin have their headwatédtseigranitic Sherman Mountains of the Laramigyean
These sub-basins generally drain toward the eassauth into Nebraska and Colorado. Stream flaws a
generally perennial in the mountains and beconernmttent on the plains. Native, non-game fishaataepted
to these intermittent flows, and can even bengdinfthem because the flow regime limits colonizatiy
many non-native fish species. Because of the saoillyand low stream flows in much of the basinstm
irrigation uses groundwater via sprinklers.

Cache La Poudre Sub-basin (HUC 10190007)

A small portion of the Cache La Poudre Sub-basin Wyoming in the Laramie Mountains, before itidsa
south into Colorado. The primary stream in Wyonsrgprtion of this hydrologic unit is Dale Creekand use
is primarily grazing, with limited hay production.

Lone Tree Sub-basin (HUC 10190008)

Headwaters of the Lone Tree Sub-basin are in themi@ Mountains, and the sub-basin drains to tke ethe
primary stream in Wyoming'’s portion of this hydrglo unit is Lone Tree Creek. Grazing is the priyiand
use, with limited irrigated and non-irrigated agitare in the lower elevations.

Crow Creek Sub-basin (HUC 10190009)

The Crow Creek Sub-basin originates in the Vedauarea between Laramie and Cheyenne. lts flows are
supplemented by water from the Cheyenne Stagejé&rwhich pipes water from the Douglas Creekrdrge
in the Upper North Platte Sub-basin to Crow Cremlafportion of Cheyenne’s municipal water supply.
Crystal, Granite, and North Crow reservoirs allifighis sub-basin. Primary land uses are grazegjdential
development, irrigated hay production, and botigated and dryland cropping in the lower sub-basin.

The city of Cheyenne appears to have a major impatihe water quality of Crow Creek (King, 1995;
BRW/Noblitt and Wright-McLaughlin, 1978). Fecaldtaria contamination is a constant problem in Crow
Creek, from Dry Creek upstream through Warren Airdé Base, and exceedences of the criteria for anamo
have also been recorded. Crow Creek is listedher303(d) List for these two pollutants. Althougtyoming
does not have numeric criteria for nitrates andsphates for protection of aquatic life, high levaishese
nutrients are another concern. DEQ data show cdrat®ns of these nutrients increase more thatfidiel to
levels well above any EPA proposed criteria, asnGtweek flows through Cheyenne,. Laramie CCD is
conducting monitoring and working to provide edimagbout water quality. With the City of Cheyenne
Laramie CCD has implemented management practicesitace pollutant loading in Crow Creek.
Implementations include construction of wetlangsanan fencing and buffer strips to trap pollugntrigation
system improvements, animal feeding operation ptsjesmall acreage grazing projects, and stornmdrai
stenciling. The district has also initiated a wsited planning effort and a watershed plan has bdeegpted
and approved. Additionally, the greater Cheyene&opolitan area is developing plans to addresdaipai
stormwater. Both of Cheyenne’s waste water treatipiants are using tertiary treatment which nearly
eliminates ammonia loading to Crow Creek. Howeiteppears there may be other sources of ammonia i
Crow Creek, so ammonia has not been removed aiusaod from the 303(d) List.
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The North Branch of North Fork Crow Creek and M&l@row Creek were on the 303(d) List for exceedence
of the fecal bacteria criterion, which indicateddh streams were not meeting their contact reoreases.
Several years of data indicate that the Hgleoli counts are primarily related to grazing practiedhough
recreational users and wildlife may play a roldhe Trow Creek Watershed Steering Committee is adohg
this issue and the Forest Service, in cooperatitimnstakeholders, has developed Water Quality AcRtans
which combine BMP implementation, monitoring, andnagement of potential sources. The Forest Service
has also released the Pole Mountain Improvemenfs®iScoping Statement to improve wildlife habitaater
quality, and livestock utilization in riparian asean Pole Mountain. Weekly monitoring conducted - CD
during the primary contact recreation season fr@@b62hrough 2007 indicates Middle Crow Creek n@km
exceeds thé&. colicriterion, so Middle Crow Creek has been removethfthe 303(d) List. LCCD monitoring
indicates water quality improvements have occuarethe North Branch of North Fork Crow Creek, hoarev
theE. colilevels still periodically exceed the state’s 3Q-gaometric mean criterion.

Sloans Lake in Cheyenne is frequented by a larggeu of ducks and geese, and also receives ruooff f
parks and streets. As a consequence, fecal atggdls occasionally exceed the level of concermpfimary
contact recreation for a short period nearly eyedr. During the summer, Laramie County Environtalen
Health Officials routinely monitor those levels aridse the lake to swimming when fecal bacteriallev
exceed the criteria for primary contact recreatithough there are these occasional high counésstate
water criteria, which is based on a geometric mesanot exceeded.

Although Dry Creek has intermittent flows nearatfluence with Crow Creek, because of various wate
sources within Cheyenne, it is now a perenniabstrevithin the city limits and supports a populatadmon-
game fish, based on observations by DEQ biologists.

Upper Lodgepole Sub-basin (HUC 10190015)

The Upper Lodgepole Sub-basin originates in therée Range, north of the Crow Creek Sub-basin mgsf
east through Pine Bluffs. Much of the stream termittent in the lower elevations with only is@dtpools of
standing water during the summer. The primary laselis agriculture with grazing in the upper saktb and
irrigated and dryland crop production in the lowab-basin. However, there has been consideratitderdial
growth in the sub-basin in recent years, but effe€this growth on water quality are unknown.

Lower Lodgepole Sub-basin (HUC 10190016)

A small portion of the Lower Lodgepole Sub-basimigastern Laramie County, and it drains east into
Nebraska. The sub-basin is small, with no perésiieams, and land uses are primarily drylandsgmohkler
irrigated crop production, and grazing.
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Tongue River Basin

The Tongue River Basin in Wyoming consists of gl&rsub-basin (HUC 10090101), originating in thg Bi
Horn Mountains west of Sheridan. Land uses ir\thgonal Forest are recreation, grazing and loggimgthe
lower sub-basin, primary land uses are irrigatattatjure, grazing and coal mining; with increashegidential
development and coal bed methane activity.

Tongue Sub-basin (HUC 10090101)

Big Goose and Little Goose Creeks were placed ed 898 303(d) List due to exceedences of the @iter
fecal bacteria. Subsequent monitoring by DEQ i881&nd 1999 revealed exceedences in several other
locations in these watersheds (Kruse Creek, Sa&estk, and Jackson Creek irrigation canal - tritheseof
Little Goose Creek; Beaver Creek, Park Creek, ampidRCreek - tributaries of Big Goose Creek), al agin
Goose Creek and a tributary, Soldier Creek. Shar(@ounty Conservation District (SCCD) conductezhfe
bacteria monitoring in the Goose Creek Watersh&0ii and 2002, which generally confirm the finding
from the 1998-1999 DEQ study (SCCD, 2003). Theidihgs also extended the reach of Goose Creekghat
not meeting its contact recreation uses from timélgence of Big and Little Goose Creeks downstréanme
Highway 339 bridge crossing, and indicate that Melok Creek is not meeting its contact recreatisesu
from the confluence of Little Goose Creek upstreamundetermined distance. All these streams atbeon
303(d) List. SCCD, under the guidance of a locallershed steering committee, developed a wategdhad
for the Goose Creek watershed, which was approydaH§) in 2005. Implementation projects have begun,
including septic system improvements, animal fegdiperations, riparian buffer development, strearkba
stabilization, reservoir development and changegazing management.

SCCD data collected in 2001 and 2002 showed exoeedef the temperature criteria for cold watdrdiges
in lower parts of the Goose Creek drainage, arsltlean optimal biotic condition close to Sherid@ecause
the data were collected during near record low $lowhich can mimic pollution effects on water temgpere
and biotic condition, definitive aquatic life andHeries use decisions could not be made baselg sol¢hese
data. DEQ has since sampled stormwater, condfattekr biological assessment of the streams ini&e,
and completed a study of stormwater runoff. Assesst of SCCD and DEQ data indicate that stormwater
discharges are contributing excessive fine seditentis causing physical degradation of Little G®and
Goose Creeks within Sheridan, and is keeping thessehes from supporting their aquatic life anddrsts
uses. Both of these reaches are also on the 30i3¢(djue to sediment.

TMDL development for all the listed waters and ptahts in the Goose Creek watershed is scheduleegio
in 2009 with an expected completion date of 2010.

Beaver Creek is classified as 3B, however SCCDrtsjitcto have perennial flow, even during drought
conditions, and suggests that it be reclassifiedass 2AB (SCCD, 2000; SCCD, 2002).

DEQ has conducted assessments and completed asrassé report on the Tongue River which concludat t
the lower Tongue River is impaired as a cold whstrery due to high temperatures. Additionallye thSGS
began continuous monitoring of temperature whidwshthat the temperature criterion was exceedexeve
day for a 30 day period in 2001, and it was only cheing portions of 4 of those 30 days. Elevated
temperature readings were again observed at tHizS&ation during the 2002, 2003, and 2004 watarsye
where 4 of 12 monthly samples, 2 of 12 monthly dasymand 3 of 20 bi-monthly samples, respectiviedy
water temperature readings at or greater than 20f Itas not been determined to what extent thege
temperatures are anthropogenically influencedihmiteports cite loss of riparian cover and irigadiversion
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as possible contributing factors. Because of therdc high temperatures, the Tongue River, beloose
Creek, is on the 303(d) list. DEQ has conductedinaous temperature monitoring in the Tongue Rater
several sites. Analysis of these data is currentprogress.

Assessments conducted by SCCD (SCCD, 2000) indikatehe lower reach of the Little Tongue Rivemir
its mouth up to an undetermined distance abovéothie of Dayton is not meeting its contact recreatise due
to exceedences of the criteria for fecal bactefiais reach has been listed on the 303(d) Listdi#ahally,
SCCD analysis of “credible data” identified coneeabout effects of habitat degradation on the biokd
community in and near Dayton. Assessment of daitaated on the Little Tongue River since 1996 aades it
is not supporting its aquatic life and coldwatshéries uses due to flow depletion, from the Torigwer
upstream to the Frisbee Ditch. This reach has pkmed in Category 4C because the impairment igalue
pollution, but not a pollutant. Above the FrisbeécB, the Little Tongue River is fully supportingg iaquatic
life and coldwater fisheries uses.

Other fecal bacteria data collected in Dayton bBGndicate that Smith Creek also does not meebmgact
recreation use, therefore it is listed on the 3PB{st.

SCCD also conducted assessments on Columbus Cteelk ivdicate that its contact recreation use igaired
(SCCD, 2000), and the stream has been listed c8aB@l) List due to high fecal bacteria counts ribar
Highway 14 crossing. Occasional high fecal baateaunts on Wolf Creek indicated that its contacteation
use is threatened and it was listed on the 303&)i. 2002.

In Ranchester, a monitoring site on Five Mile Crbak recorded fecal bacteria counts whose geonme¢an
exceeds criteria, indicating it does not meetatseational contact use (SCCD, 2000). Five MileeRris listed
on the 303(d) List).

SCCD developed and finalized a watershed plarh®iTongue River watershed from the town of Ranehnest
upstream to the Bighorn National Forest boundditye district has received a 319 grant to addressetissues.
Implementation measures include animal feedingaifmer projects, riparian buffer development, strbank
stabilization, reservoir development, and grazirapagement changes.

Prairie Dog Creek, a tributary to the Tongue Riveceives water from a trans-basin diversion, aatadded
flow is thought to have contributed to habitat @eftion in portions of the stream channel (EnTéauh,
2001). A joint riparian improvement project betwebe WGFD and a landowner has rehabilitated datheo
stream channel with a marked improvement in thétaigin the stream and riparian area. DEQ and SG&\®
conducted considerable monitoring in the Prairig @oeek watershed. Data collected indicates Heat t
majority of the stream reaches support their aquid® uses, although isolated areas of poor hafldeexist,
and there are some concerns about high water tetopes in the lower watershed. Highcoli counts in
Prairie Dog Creek exceed the criterion, indicatimaf it does not support its contact recreation sesdrairie
Dog Creek is listed on the 303(d) List. SCCD isrsgoring a watershed planning effort on Prairie Cogek.
Prairie Dog Creek is also on the 303(d) List duexceedences of the water quality criteria for nasrege
which indicates it is partially impaired for itssibetic drinking water use. The manganese coret@ns in
Prairie Dog Creek are much below the human heailiéria, but can cause discoloration of the watet a
staining of cooking utensils. It is likely thaethigh manganese concentrations are due to theahgaology
of the area, which is similar to much of the Powerer geologic basin (Rice et al, 2002). A sppedfic
criterion is being considered for the next triehnéaiew.

High fecal bacteria counts in a reach of the N@xhgue River in the Big Horn Mountains indicatesthiream
is not supporting its contact recreation use. iveide stakeholder group, sponsored by the BigNational
Forest is working together in this watershed to agenthis resource. The Forest Service is currently
monitoring the watershed and that agency and gieBblder group are using those data to recommend,
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implement, and assess stocking rate and herdinggelsaon the allotments within the watershed. Dheéal
stakeholder involvement coupled with federal larahagement and allotment planning is considered
equivalent to watershed planning and the North Terigiver has been given a low priority for TMDL
development.

Assessments conducted by DEQ on Prune Creek, Ghme®k, and the West Fork of Big Goose Creek
indicates that these streams are supporting thaate life uses. BHNF and DEQ teamed up to remove
improperly designed fish habitat structures withigrazing exclosure on Bull Creek that were caushrannel
widening and excessive sediment deposition.
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Yellowstone River Basin

The headwaters of the Yellowstone River originatthe Teton Wilderness Area south of Yellowstoné&dyial
Park (YNP). The river flows north into YNP and mhiato a large caldera, where it forms Yellowstbage.
After leaving the lake, the river flows north thghuthe park and enters Montana and confluencestigth
Missouri River.

Yellowstone Headwaters Sub-basin (HUC 10070001)

In Wyoming, this sub-basin lies entirely within tlieton Wilderness Area or Yellowstone National Park
subsequently all its waters are designated Cladddre than half of YNP lies in this sub-basin. cRmation and
wildlife habitat are the primary land uses in thb-$asin. More than 3 million of people visit YBch year,
however, most of the sub-basin is wilderness ard gsery few people.

Concerns about contamination by pathogens havedgmeassed after several recent sewage spills iR.YN
However, major overhaul of some sewage infrastresthas begun, which should greatly reduce theofisk
future spills.

Large portions of this sub-basin were involvedia 1988 Yellowstone fires and subsequent firegss |
magnitude in subsequent years. However, any waiaity impacts from the fires are considered radflso
would not be considered an impairment for the psegaf this report or the 303(d) List. Likewisater
guality criteria exceedences associated with theyngaothermal features in this sub-basin are nasidered
an impairment.

Many areas within YNP have been heavily grazedlkyed/or bison and many concerns of water quality
impacts have been reported (Houston, 1982; Sid§a6; YNP 1997). For example, historical photothef
lower Lamar River Valley show thick stands of wille which are very important for stabilizing thipéyof
stream. However, most of the willows have beedieaded by long duration grazing and browsing bliglie,
and, as a consequence, considerable bank erosacbarred along the river. With the reintroductod
wolves to YNP, wildlife are moving around more apénding less time in riparian areas, which areimga&k
dramatic recovery (Ripple and Beschta, 2003).

Soda Butte Creek, a tributary to the Lamar Riveginates in Montana in an area of historical mgnin
disturbance, including the McLaren mill tailingsdaghefunct Republic Smelter. As a result of thespacts,
Soda Butte Creek is on the Montana 303(d) listpdats to surface waters within Yellowstone Natidpatk in
Wyoming have not been conclusively determined (Bhtan, 2001). The State of Montana has an approved
TMDL (2003) for Soda Butte Creek and therefore pagsible impaired declaration within Wyoming would
result in the creek being placed in Category 4A motdplaced on the Section 303(d) list. Informatom
Montana’s Cooke City TMDLs can be found at:
http://www.deq.state.mt.us/wqinfo/TMDL/Cooke_Citite§/Final CCTMDL.pdf.

In response to the environmental conditions assatiaith the New World Mining District, the Gallati
National Forest and State of Montana have initiatedl completed considerable mine tailings relocadiod
reclamation work in the watershed and project ahregorts indicate water quality is improving indéoButte
Creek at the Yellowstone National Park boundarntr@ €ech, 2007).
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Clarks Fork Yellowstone Sub-basin (HUC 10070006)

The Clarks Fork headwaters are in Montana, arldvitsf southeast into Wyoming. Near the confluenidl w
Sunlight Creek, it swings to the northeast, thew$ back into Montana where it confluences with the
Yellowstone River. The section of the Clarks ForiShoshone National Forest is Wyoming'’s only deatgd
Wild and Scenic River and is designated a Clasatenv The upper two-thirds of the sub-basin in Wiy is
primarily Shoshone National Forest land, with srpaivate in-holdings. Land uses in the upper susirbare
primarily recreation, with some logging, grazingigated hay production, and historic mining. Rurs of the
upper sub-basin were involved in the 1988 Yellowstlires and subsequently salvage logged. Lanslinse
the lower sub-basin are primarily grazing, irrighsgriculture, and areas of oil and gas production.

The Clarks Fork of the Yellowstone was on the 3D&(st due to exceedences of the criteria for coppéver,
and cadmium, indicating partial impairment of itgiatic life uses. The source of these metals bas b
determined to be primarily from past mining actestin the New World Mine area in Montana. Remealiats
currently taking place and TMDLs have been writighich are expected to fully address the metal
impairments in Wyoming. Therefore, the impairedate of the Clarks Fork in Wyoming is in Category.4A
Information on Montana’s Clarks Fork TMDLs can berd at
http://www.epa.gov/waters/tmdldocs/10746_Final CCTIM®RIf .

A 319 watershed improvement project on Squaw Cne@ked a stretch of the road out of the ripariaa &oe
reduce sediment loading and degradation of tharstreThe final report from this project shows tthegt water
guality threat has been removed and that the streaopporting its aquatic life and cold water éshuses
(Page and Zubik, 2001).

A Shoshone National Forest stream bank stabilizgiroject completed in 1997 on Pilot Creek succsiysf
stabilized about 150 feet of stream bank and hdiscexl sediment transport from this drainage inéoGlarks
Fork.

DEQ assessment of lower Dead Indian Creek indidatesupport of aquatic life and coldwater fisheriuses
from the confluence with the Clarks Fork upstreardty Creek.
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Designated Use Support Summary Tables

Table 2A. Individual Use Support Summary for Assesed Wyoming Streams and Rivers

Miles Fully
Supporting Miles Miles with
Total Miles Miles Fully and Miles Not Not Insufficient
Use Miles | Assessed Supporting | Threatened | Supporting | Assessed Info
Aquatic Life other
than Fish 7370.1 6764.5 6064.2 146.9 553.4 556.0 49.6
Cold Water Fishery 6236.8 5750.3 5381.1 132.4 236.7 467.8 18.7
Warm Water Fishery 350.1 344.6 166.1 0.0 178.5 0.0 5.4
Non-Game Fish 137.6 115.7 0.0 0.0 115.7 21.9 0.0
Recreation 7370.1 795.9 1.6 115.1 679.2| 6551.8 22.4
Wildlife 379.6 379.6 40.3 0.0 339.4 0.0 0.0
Drinking Water 15.6 6.3 0.0 0.0 6.3 0.0 9.3
Table 2A. Individual Use Support Summary for Assesed Wyoming Lakes
Acres Fully
Supporting Acres | Acres with
Total Acres | Acres Fully and Acres Not Not Insufficient
Use Acres | Assessed Supporting | Threatened | Supporting | Assessed Info
Aquatic Life other than
Fish 6655.6| 6655.6 418.0 0.0 6237.6 0.0 0.0
Cold Water Fishery 433.4 433.4 418.0 0.0 154 0.0 0.0
Warm Water Fishery 6075.8| 6075.8 0.0 0.0 6075.8 0.0 0.0
Recreation 6655.6 0.0 0.0 0.0 0.0 6655.6 0.0
Wildlife 146.4 146.4 0.0 0.0 146.4 0.0 0.0
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Table 3. Summary of Causes Impairing Wyoming’s Assssed Waters

Cause Miles Acres
Pathogens 790.7 0.0
Low flow alterations 32.2 0.0
Habitat alterations 178.4 0.0
Sedimentation 63.9 6091.2
pH 12.2 0.0
Temperature, water 22.4 0.0
Ammonia 45.4 0.0
Phosphate 0.0 154
Chloride 64.8 0.0
Cadmium 12.4 0.0
Copper 17.0 0.0
Silver 12.4 0.0
Manganese 6.3 0.0
Selenium 348.8 145.4
Oil and Grease 22.7 0.0

Table 4. Summary of Sources Impairing Wyoming’s Asessed Waters

Source Miles Acres

Irrigated Crop Production 162.4 6221.2
Grazing Related Sources 143.5 0.0
Habitat alterations 51.4 0.0
Industrial Permitted Discharges 44.7 0.0
Abandoned Mine Lands 6.5 0.0
Municipal Point Source Discharges 29.6 0.0
Discharges from Municipal Separate Storm Sewer

Systems 44.7 154
Natural 158.5 0.0
Resource Extraction 17.0 0.0
Unknown 861.7 0.0
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Table 5. Category 2 Waters which Support One or M Designated Uses

Basin ID 305B Name Location Class| Miles| Supported Use(s)
Acres
Belle Fourche | WYBF101202010903 01 Blacktail Creek lacBtail Creek above National Forest 2AB 22.1 Cold Water Fish,
boundary Aquatic Life
Belle Fourche | WYBF101202010906_0Q Beaver Creek Alame Deer Creek 2AB 58.5 Cold Water Fish,
Aquatic Life
Belle Fourche | WYBF101202010906 04 Wood Canyon CregkVood Canyon 3B 2.3 Aquatic Life
Belle Fourche | WYBF101202010906 03 Reservoir Gulch ribufary to Beaver Creek 3B 2.5 Aquatic Life
Belle Fourche | WYBF101202010906 04 Cub Creek Trifyuia Beaver Creek 2AB 2.2 Cold Water Fish,
Aquatic Life
Belle Fourche | WYBF101202010906 04 Little Creek Uitdvy to Beaver Creek 3B 1.5 Aquatic Life
Belle Fourche | WYBF101202010906 064 Fawn Creek Taityuto Beaver Creek 3B 2.9 Aquatic Life
Bighorn River | WYBH100800010110_01f Trappers Creek ibttary to Warm Springs Creek 2AB 7.4 Cold WatestFi
Aquatic Life
Bighorn River | WYBH100800010408 00 Bear Creek ErBiear Creek watershed; tributary to|2AB 79.9 Cold Water Fish,
East Fork Wind River Aquatic Life
Bighorn River | WYBH100800010409 00| Wind River, EBstk | East Fork Wind River above Wiggins Fork 2AB | 610 |Cold Water Fish,
Aquatic Life
Bighorn River | WYBH100800020301_01f Little Beaver €ke | Tributary to upper Beaver Creek 2AB 13.6 Coldi&V&ish,
Aquatic Life
Bighorn River | WYBH100800030103_01f Deep Creek Tidoyto Red Canyon Creek 2AB 7.2 Cold Water Fish,
Aquatic Life
Bighorn River | WYBH100800030207_02 Baldwin Creek @®aih Creek 2AB 44.2 Cold Water Fish,
Aquatic Life
Bighorn River | WYBH100800030210_00f Squaw Creek SqGagek Watershed 2AB 22.5 Cold Water Fish,
Aquatic Life
Bighorn River | WYBH100800070607_01] Grass Creek GeExeek above irrigation withdrawal in2AB 65.3 Cold Water Fish,
NENE S23 T46N R99W Aquatic Life
Bighorn River | WYBH100800070609_01f Cottonwood Creek |From Bighorn River up to Hamilton Domg2AB 33.0 Cold Water Fish,
Oil Field. Aquatic Life, Wildlife
Bighorn River | WYBH100800080603_01f Soldier Creek bUitary to South Fork Paint Rock Creek  2AB 7.7 Gbldter Fish,
Aquatic Life
Bighorn River | WYBH100800100101 _01f Mail Creek Tribytéo Shell Creek 2AB 2.4 Cold Water Fish,
Aquatic Life
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Basin ID 305B Name Location Class| Miles/ Supported Use(s)
Acres
Bighorn River | WYBH100800100502_01f Crooked Creek dReml Creek from irrigation diversion in2AB 3.8 Cold Water Fish,
SWNW S29 T58N R95W upstream to Aquatic Life
Montana line
Bighorn River | WYBH100800100600_01f Porcupine Creek orcBpine Creek watershed 2AB 76.8 Cold Water Fish,
Aquatic Life
Bighorn River | WYBH100800120000_00| North Fork Shasho |North Fork Shoshone River above Nation@AB 746.7 | Cold Water Fish,
River Drainage Forest boundary including those tributarigs Aquatic Life
Bighorn River | WYBH100800160100 01| Little Bighornver Little Bighorn River watershed 2AB 54.7 Cold ¥&ftaFish,
Aquatic Life
Bighorn River | WYBH100800160107_01] West Pass Creek estWass Creek 2AB 19.9 Cold Water Fish,
Aquatic Life
Bear River WYBR160101010106_01  Mill Creek Tributémyupper Bear River 2AB 20.9 Cold Water Fish,
Aquatic Life
Bear River WYBR160101010201_01 Bear River Bear Ralmove Sulphur Creek 2AB 51.3 Cold Water Fish,
Aquatic Life
Bear River WYBR160101010301 01 Pleasant Valley Kre@Vatershed above Crompton Reservoir 3B 35.6 Aquate
Bear River WYBR160101020201_01 Hobble Creek Holabkeek watershed excluding Coanté&dAB 66.5 Cold Water Fish,
Creek Drainage Aquatic Life
Bear River WYBR160101020201_02 Coantag Creek Taityuio Hobble Creek 2AB 35.0 Cold Water Fish,
Aquatic Life
Bear River WYBR160101020204_ 01 Smiths Fork Smithik above Mill Creek 2AB 138.0 | Cold Water Fish,
Aquatic Life
Bear River WYBR160101020303_01 Salt Creek Salt KCiidemas Fork watershed above 2AB 59.8 Cold Water Fish,
Idaho Line Aquatic Life
Bear River WYBR160101020304_00 Giraffe Creek Traoytto Salt Creek below Idaho line 2AB 19.3 Coldtevdrish,
Aquatic Life
Cheyenne Rivef WYCR101201010000_0fL  Antelope Creek romFCheyenne River upstream to 3B 78.5 Aquatic Life
headwaters
Cheyenne Rivef WYCR101201030000 O Cheyenne River romEance Creek upstream to Dry Fork [2ABww (88.2 Warm Water Fish,
Cheyenne River Aquatic Life
Cheyenne River WYCR101201030200_0ft  Black ThundeelkCr | From Cheyenne River Upstream to 3B 74.6 Aquatic Life
Headwaters
Cheyenne Rivef WYCR101201060100_0{L  Cheyenne River romfSouth Dakota Line upstream to Lan@A\Bww |19.4 Warm Water Fish,
Creek Aquatic Life
Cheyenne Rivef WYCR101201070103 Ol  Poison Creek butianry to Beaver Creek near Upton 3B 7.3 Aquatie,l\WVildlife
Green River WYGR140401010200_01 Green River UppeeRiver Drainage below Greern2AB 352.0 | Cold Water Fish,

River Lakes

Aquatic Life
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Basin ID 305B Name Location Class| Miles/ Supported Use(s)
Acres
Green River WYGR140401011102_00 LaBarge Creek UpaBarge Creek Drainage 2AB 93.6 Cold Water Fish,
Aquatic Life
Green River WYGR140401011103_01 Rock Creek TrilyutataBarge Creek 2AB 8.4 Cold Water Fish,
Aquatic Life
Green River WYGR140401011302_00 Fontenelle Creek peUpontenelle Creek Drainage 2AB 127.y  Cold Waish,
Aquatic Life
Green River WYGR140401011306 01 Fontenelle Creek werd-ontenelle Creek 2AB 13.3 Cold Water Fish,
Aquatic Life
Green River WYGR140401020203_00 New Fork River \N&dted between Green River and New2AB 37.0 Cold Water Fish,
Fork Lakes Aquatic Life
Green River WYGR140401020203 00 New Fork River \Whied between Green River and New2AB 217.7 | Cold Water Fish,
Fork Lakes Aquatic Life
Green River WYGR140401020403_0]1 Pole Creek TrilgumNew Fork River 2AB 24.7 Cold Water Fish,
Aquatic Life
Green River WYGR140401040407_01 Big Sandy River nF@reen River up to Little Sandy River 2AB 44.0 cCwVater Fish,
Aquatic Life
Green River WYGR140401070201_01 East Fork Smitlik Fg-rom confluence with West Fork upstrean2 AB 24.6 Cold Water Fish,
to Utah Line. Aquatic Life
Green River WYGR140401070203_01 West Fork Smithik F&rom confluence with East Fork upstreani2aB 28.4 Cold Water Fish,
Utah Line. Aquatic Life
Green River WYGR140401070600 01 Hams Fork Waterahede Kemmerer except Willoy2AB 117.6 | Cold Water Fish,
Creek Aquatic Life
Little Snake WYLS140500030104_00( North Fork Lit3eake|From Colorado state line up to headwatefs 2AB 36.2Cold Water Fish,
River Aquatic Life
Little Snake WYLS140500030109 03| Lost Creek Fromflocence with West Fork Battle [2AB 49 Cold Water Fish,
Creek upstream Aquatic Life
Little Snake WYLS140500030401_01| Savery Creek East |East Fork Savery Creek drainage includin@AB 16.6 Cold Water Fish,
Hatch Creek and above. Aquatic Life
Little Snake WYLS140500030402_01f Dirtyman Fork Loiértyman Fork drainage 2AB 8.0 Cold Water Fish,
Aquatic Life
Little Snake WYLS140500030405_01| Little Savery ®Gree |From McCarty Creek an undetermined |2AB 4.2 Cold Water Fish,
distance downstream below Grizzly Rangh Aquatic Life
Little Snake WYLS140500030407_01| Big Sandstone ICregBig Sandstone Creek Drainage including|2AB 32.6 Cold Water Fish,
Deep Creek Aquatic Life
Little Snake WYLS140500030408 03| Loco Creek LocedRrdrainage except West Fork 2AB 8.4 Cold Wateh Fi
Aquatic Life
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Basin ID 305B Name Location Class| Miles/ Supported Use(s)
Acres
Little Snake WYLS140500040101_01f Muddy Creek MuddgeBrdrainage above Littlefield [2AB 21.1 Cold Water Fish,
Creek Aquatic Life
Little Snake WYLS140500040101_02| Littlefield Creek Tributary to Muddy Creek 2AB 10.4 Cold Water Fish,
Aquatic Life
Little Snake WYLS140500040102_02( McKinney Creek Maiég Creek drainage above Eagle [2AB 23.2 Cold Water Fish,
Creek Aquatic Life
North Platte WYNP101800020000 01 North Platte River |From Sage Creek upstream to Colorado [ine 1 80.1L old Water Fish,
Aquatic Life
North Platte WYNP101800020105_01  Smith North Creek |Smith North Creek drainage tributary to |2AB 5.3 Cold Water Fish,
Douglas Creek Aquatic Life
North Platte WYNP101800020105 02 Muddy Creek Muddge€rdrainage tributary to Douglag2AB 9.1 Cold Water Fish,
Creek Aquatic Life
North Platte WYNP101800020105 03 Douglas Creek Heeiton Creek upstream to Muddy |2AB 14.7 Cold Water Fish,
Creek Aquatic Life
North Platte WYNP101800020107_01 Douglas Creek Aamih Platte River upstream to Peltoh 35.6 Cold Water Fish,
Creek Aquatic Life
North Platte WYNP101800020203_01 French Creek Fré&reek drainage tributary to the Nor2AB 67.5 Cold Water Fish,
Platte River Aquatic Life
North Platte WYNP101800020303_01 Big Creek Big €ree National Forest 2AB 39.7 Cold Water Fish,
Aquatic Life
North Platte WYNP101800020500 01 Encampment River| ncaBpment River Tributaries above Nor@AB 98.2 Cold Water Fish,
Fork, including North Fork, Miners Creek Aquatic Life
East Fork and West Fork drainages,
excluding Hog Park Creek
North Platte WYNP101800020504_01 Encampment River| ncaBipment River from Purgatory Guich 1 9.3 Cold Water Fish,
upstream to East and West Forks Aquatic Life
North Platte WYNP101800020505_01 Hog Park CreekiSolFrom Hog Park Creek upstream to Colora2aB 1.9 Cold Water Fish,
Fork line Aquatic Life
North Platte WYNP101800020508 01 Encampment River| romRNorth Platte River up to Purgatory [2AB 17.9 Cold Water Fish,
Gulch Aquatic Life
North Platte WYNP101800020703_01  South Spring Creek South Spring Creek above Centennial CrgskB 43.6 Cold Water Fish,
Aquatic Life
North Platte WYNP101800020800 01 Jack Creek JaeklCand Tributaries 2AB 130.2| Cold Water Fish,
Aquatic Life
North Platte WYNP101800020903_01 Sage Creek Frarfiuemnce with North Platte River tg2AB 14.1 Cold Water Fish,
State Hwy 71. Aquatic Life
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Basin ID 305B Name Location Class| Miles/ Supported Use(s)
Acres
North Platte WYNP101800040100 01 Medicine Bow RiverUpper Medicine Bow River drainage 2AB 71.1 Cold Water Fish,
upstream from and including the East Fork Aquatic Life
drainage
North Platte WYNP101800040201_ 01 Rock Creek Rodekdrainage from Overland Creej2 AB 56.0 Cold Water Fish,
upstream to headwaters Aquatic Life
North Platte WYNP101800050502_01  Shirley Basin Rese|Shirley Basin NW S12 T26N R80W 2AB 17.0 Cold Wdkesh,
Aquatic Life
North Platte WYNP101800060204 01  Willow Creek Ttédoy to Sweetwater River near South 2AB 36.0 Cold Water Fish,
Pass Aquatic Life
North Platte WYNP101800080905_01 Horseshoe Creek ommpring Creek upstream an 2AB 12.5 Cold Water Fish,
undetermined distance Aquatic Life
North Platte WYNP101800080905 02 Horseshoe Creek omFine North Platte River upstream 2AB 2.5 Cold Water Fish,
approximately 2.5 miles Aquatic Life
North Platte WYNP101800100200 01 Big Laramie River |Big Laramie River drainage above Jelm 2AB 71.6 Cblater Fish,
Aquatic Life
North Platte WYNP101800100204 01  Miller Lake On Evameek near Fox Park 2AB 9.4 Cold Water Fish,
Aquatic Life
North Platte WYNP101800100403 01 Meeboer Lake LagdPhains Lake Complex 2AB 40.0 Cold Water Fish,
Aquatic Life
North Platte WYNP101800100600_01 Little Laramiediv |Little Laramie River Drainage above 2AB 152.6 | Cold Water Fish,
Millbrook Aquatic Life
North Platte WYNP101800100602_01 Little Laramied®iv |Above National Forest Boundary 2AB 6.0 Cold WateshE
South Fork Aquatic Life
North Platte WYNP101800100603_01 Hanging Lake Neastk Watershed NWNE S20 T16N [2AB 4.9 Cold Water Fish,
R78W Aquatic Life
North Platte WYNP101800100603_02 Snowy Range Laked akes in upper North Fork Little Laramie |2AB 346.7 | Cold Water Fish,
drainage Aquatic Life
North Platte WYNP101800100606 01  Mill Creek MiddlglpAbove National Forest Boundary 2AB 2.9 Cold WateshE
Aquatic Life
North Platte WYNP101800110900 02 Chugwater Creek ovAaAntelope Gap Road 2AB 77.3 Cold Water Fish,
Aquatic Life
North Platte WYNP101800110906_01 Chugwater Creek omHAraramie River upstream to Antelop&2AB 10.4 Cold Water Fish,
Gap Road Aquatic Life
North Platte WYNP101800120100 01 Horse Creek Alsgweth Fork Horse Creek 2AB 45.5 Cold Water Fish,
Aquatic Life
North Platte WYNP101800120300 01 Bear Creek BeaekCdrainage tributary to Horse |2AB 313.5 | Cold Water Fish,
Creek Aquatic Life
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Basin ID 305B Name Location Class| Miles/ Supported Use(s)
Acres
North Platte WYNR101500020104 01 Silver SpringseRre | All of Silver Springs Creek, Tributary to thaB 16.8 Aquatic Life
Niobrara River
Powder River WYPR100902010101_01 Rock Creek FrondMi&ork Powder River to 2AB 26.4 Cold Water Fish,
headwaters Aquatic Life
Powder River | WYPR100902010102_01 Powder River, MiddIAbove Buffalo Creek 1 26.4 Cold Water Fish,
Fork Aquatic Life
Powder River | WYPR100902010202_0Q Beaver Creek Bhm Creek to Headwaters, excluding@AB 19.0 Cold Water Fish,
Red Draw drainage Aquatic Life
Powder River WYPR100902010202_01 Blue Creek Trifyuia Beaver Creek; Lower Reach 2AB 8.8 Cold Wé&ish,
Aquatic Life
Powder River | WYPR100902010206_01 Beartrap Creek euUppartrap Creek including Sawmill [2AB 48.8 Cold Water Fish,
Creek Aquatic Life
Powder River | WYPR100902010301_ 01 Webb Creek TrigutaNorth Fork Powder River 2AB 119 Cold Watesth;
Aquatic Life
Powder River | WYPR100902020100_01 Ninemile Creek téradributary to upper Powder River 3B 156.4  Adphbife
Powder River | WYPR100902020104 01 Fourmile Creek bukary to upper Powder River near 3B 43.1 Aquatic Life
Sussex
Powder River | WYPR100902020602_01 Flying E Creek bdtary to upper Powder River 3B 36.7 Aquatic Life
Powder River | WYPR100902050101_01 Pole Creek TrigutaNorth Fork Crazy Woman 2AB 8.3 Cold Water Fish,
Creek Aquatic Life
Powder River | WYPR100902050102_02 Little North FGriazy |From North Fork Crazy Woman Creek [2AB 19.3 Cold Water Fish,
Woman Creek Upstream Aquatic Life
Powder River | WYPR100902050103_01 Billy Creek Tréwytto Muddy Creek 2AB 13.2 Cold Water Fish,
Aquatic Life
Powder River | WYPR100902050106_01 Doyle Creek Abbador Creek 2AB 8.6 Cold Water Fish,
Aquatic Life
Powder River | WYPR100902050107_01 Poison Creek MiBdi& Crazy Woman Creek to 2AB 22.8 Cold Water Fish,
Headwaters Aquatic Life
Powder River | WYPR100902050108 00  Crazy Woman Creekrom North Fork Crazy Woman Creek to|2AB 53.0 Cold Water Fish,
Middle Fork Headwaters, excluding Doyle Creek Aquatic Life
Powder River WYPR100902050110 01 Beaver Creek Bouoth Fork Crazy Woman Creek to|2AB 34.7 Cold Water Fish,
Headwaters Aquatic Life
Powder River | WYPR100902050110 02 Pole Creek TrigutaBeaver Creek 2AB 12.0 Cold Water Fish,
Aquatic Life
Powder River | WYPR100902050204 01 Crazy Woman Creg¢Between Walker Draw and South Fork [2AB 24.5 Cold Water Fish,
Crazy Woman Creek Aquatic Life
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Basin ID 305B Name Location Class| Miles/ Supported Use(s)
Acres
Powder River | WYPR100902060000 01 Clear Creek Hetmwvdown to Powder River 2AB 196.1 Cold Water Fish
Aquatic Life
Powder River | WYPR100902060103_01 Hunter Creek Tatyuio North Clear Creek 2AB 1.9 Cold Water Fish,
Aquatic Life
Powder River | WYPR100902060106 01  French Creek Tailpuo Clear Creek 2AB 22.3 Cold Water Fish,
Aquatic Life
Powder River WYPR100902060201 01 North Fork Roake®ll From South Fork Rock Creek to headwaters 2AB .0 12| Cold Water Fish,
Aquatic Life
Powder River | WYPR100902060202_01 Rock Creek FroeaQCreek up to South Fork Rock |2AB 18.1 Cold Water Fish,
Creek Aquatic Life
Powder River | WYPR100902060302_01 South Piney Creek|From Piney Creek upstream, excluding [2AB 32.9 Cold Water Fish,
Kearney Creek Aquatic Life
Powder River | WYPR100902060304_01 Little Piney Creek |From Piney Creek Upstream 2AB 13.6 Cold Water [Fish
Aquatic Life
Powder River | WYPR100902060305 01 Shell Creek Namtth |Above Shell Creek Reservoir 3B 16.7 Aquatic Life
South Forks
Powder River | WYPR100902060403_01 Piney Creek FrémarCreek upstream to North and |2AB 31.3 Cold Water Fish,
South Forks Piney Creek Aquatic Life
Powder River | WYPR100902060404_01 Boxelder Creek mHPiney Creek upstream to its 3B 42.1 Aquatic Life
headwaters
Snake River WYSR170401010503 01 Spread Creek NortfNorth Fork Spread Creek watershed 2AB 27.7 Coldensish,
Fork Aquatic Life
South Platte WYSP101900090101 01 Crow Creek Middle nddtermined distance above and below|2&B 1.6 Recreation
Road 700
Tongue River | WYTR100901010104_01 Prune Creek Alzoebelow Sibley Lake 2AB 5.4 Cold Water Fish,
Aquatic Life
Tongue River | WYTR100901010107_01 Little Tongue Rive [From Frisbee Ditch upstream 2AB 26.7 Cold WaishF
Aquatic Life
Tongue River | WYTR100901010203_01 West Fork Big @oosAbove and below Coney Creek 2AB 29.6 Cold Wateh Fis
Creek Aquatic Life
Tongue River | WYTR100901010203_024 Coney Creek Caregk, including tributaries 2AB 13.5 Cold Watesli
Aquatic Life
Yellowstone WYYR100700060106_01 Squaw Creek Tribputa Clarks Fork 2AB 9.4 Cold Water Fish,
Aquatic Life
Yellowstone WYYR100700060304_01 Dead Indian Creek | rontClarks Fork upstream to Dry Fork 2AB 6.6 Colataf Fish,
Aquatic Life
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Table 6. Waters Delisted from 2006 303(d) List

er

=

=

=

Basin ID 305(b) Name Location Class| Mileg Cause(sh Reason for Removal
2006 303(d) List

Bighorn | WYBH100800070609_01 Cottonwood Cregk  From BighoweRup to | 2AB 33.0 Chloride, New Site Specific
River Hamilton Dome Oil Field. Selenium Criteria
Cheyenng WYCR101201070103 01 Poison Creek Tributary to Be@reek | 3B 7.3 Oil and Grease Meets Applicable Wa
River near Upton. Quality Standards
North WYNP101800020903 01 Sage Creek From confluence with | 2AB 14.1 Habitat Meets Applicable Watg
Platte North Platte River to State Quality Standards

Hwy 71.
North WYNP101800110906_01 Chugwater Cree From LaramierRi 2AB 10.4 Habitat, Meets Applicable Water
Platte upstream to Antelope Gap Sediment Quiality Standards

Road
Powder | WYPR100902040300_01 Salt Creek From Powder River 2C 21.4 Chloride New Site Specific
River upstream to Castle Creek. Criterion
Powder | WYPR100902050305 01 Crazy Woman | From Powder River to an | 2AB 9.3 Manganese Stream at natural
River Creek undetermined distance potential

upstream.
Powder | WYPR100902060305 01 Shell Creek NorthAbove Shell Creek 3B 16.7 Habitat Meets Applicable Watg
River and South Forks | Reservoir. Quality Standards
Snake WYSR170401010503_01 Spread Creek | Reach in S13&14 T44N 2AB 0.8 Habitat Meets Applicable Wate
River North Fork R111W. Quiality Standards
South WYSP101900090101_01 Crow Creek Undetermined distance 2AB 1.6 Fecal Coliform Meets Applicable Water
Platte Middle above and below FS Road Quality Standards

700.
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Table 7. Category 4 Waters

Basin ID 305(b) Name Location Class| Miles Cause(sh
2006 303(d)
List
Yellowstone| YR10070006 Clarks Fork Montana border. 1 - Cadmium,
River Yellowstone River| Impairment undetermined Copper, Silver
distance below.
Bighorn WYBH100800070607_01 Grass Creek Grass Creek above | 2AB 65.3 Cold Water
River irrigation withdrawal in Fish, Aquatic
NENE S23 T46N R99W Life
Bighorn WYBH100800100502_01 Crooked Creek Crooked Creek fro 2AB 3.8 Cold Water
River irrigation diversion in Fish, Aquatic
SWNW S29 T58N R95W Life
upstream to Montana line
North Platte| WYNP101800080905 01 Horseshoe Creek omRpring Creek 2AB 12.5 Cold Water
upstream an undetermined Fish, Aquatic
distance Life
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2008 303(d) Waters Requiring TMDLs

Between 1998 and 2006, Wyoming split the 303(d) ini® three tables; beginning in 2008, the 30&&d)will
be contained in one table. Because the presera@aifmitted discharge does not necessarily impater
quality problem, and Waste Load Allocations (WLAsg)themselves are not complete TMDLs, Table B -
Waters with Wyoming Pollutant Discharge Eliminati®pstem (WYPDES) Discharge Permits containing
current WLAs has been eliminated. Tables A anc&@ibeen combined into a single 303(d) List of \Wate
Requiring TMDLSs.

Summary of 2008 303(d) List Changes

As more data became available, the extent of ilmpaieaches and/or the degree of impairment (eamgehin
status from threatened to not supporting) for almemof waters was changed. These changes arelaesor
the “River Basin Descriptions and Summaries of W@teality Conditions” sections above, as well agton
303(d) List. Nine new water/pollutant combinatidras/e been added to the 2008 303(d) List and eight
water/pollutant combinations have been removed:

Ammonia and chloride were added as pollutants er808(d) List for the Belle Fourche River between

Keyhole Reservoir to an undetermined distance abmrekey Creek.

Cottonwood Creek, below the Hamilton Dome oil fialds delisted from the 303(d) List due to site
specific criteria for chloride and selenium.

Dry Gulch, tributary to the Shoshone River, hasnbadded to the 303(d) List for exceedences ofthe
coli criterion.

Poison Creek, near Osage has been delisted froB08{d) List since it is supporting its aquatie lif
uses.

Sage Creek, in the Upper North Platte River Sulind@ass been delisted from the 303(d) List sings it
supporting its aquatic life uses, given the natpoaéntial of its watershed.

Chugwater Creek has been delisted from the 303&t)since the bank erosion, which had been causing

excessive sedimentation, has been mitigated dupanan fencing and a change in management
practices.

Ammonia was added as a pollutant on the 303(d)farstVheatland Creek below the Wheatland
WWTF.

Murphy and Posey Creeks, in the South Fork Powdbtlfasin, have been added to the 303(d) List for

exceedences of the selenium criterion.

Chloride has been removed as a pollutant on SeklChbecause the specific chloride criterion is met,
however selenium has been added as a pollutamiecB03(d) List.

Piney-Cruse Ditch in Story has been added to ti3¢d}Qist for exceedences of tke coli criterion.

South Fork and North Fork Shell Creeks have beemoved from the 303(d) list because they are fully
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supporting its aquatic life uses.

North Fork Spread Creek has been removed fromQ@B&i3 list because it is fully supporting its adoat
life uses.

Stump Creek, tributary to the Salt River, has bedohed to the 303(d) List for exceedences oheoli
criterion.

Middle Crow Creek has been delisted from the 30B{st)since three years of weeldy coli
monitoring show no exceedence of the criterion.

EPA has determined North Branch of North Fork Cfoneek does not qualify for Category 4B and it
has been returned to the 303(d) List.

TMDL Prioritization

EPA guidance and programmatic conditions call foB&l3 year maximum timeline for TMDL finalization.
The Assessment Methodology outlines the gener@raiemployed by DEQ for prioritizing waters foMDL
development. Prioritization focuses on polluti@zards on human and environmental health. Pratitn
will also be based on a combination of origindimig date and development and implementation ofevgaed-
based Plans. Watershed-based Plans identify tiegons, loads, sources, solutions, and describe an
implementation strategy to ensure that designaded will be restored. In many cases, a listedweite
contain characteristics that place it into morentbae priority rating category. In those casdshal applicable
factors will be examined and weighted in orderrtova at a date for TMDL completion. While the qmities
established using those criteria will be generalipwed, circumstances may dictate adjustmentsethan
sound rationale, such as petitions from otheriestiefficiency and geographic practicality of aaksing high
and low priorities at the same time. Where lotakesholder groups have committed, since the Istshg)
process, to develop a Watershed-based Plan, theeségill be moved to a lower priority, based oa thitial
listing date, and the local group given time fa iWatershed-based Plan action items to bring thierva full
use attainment within 10 years of the initial hsfidate.

Prioritizing criteria have little to do with detemmmg use support, but have traditionally beenudeld in the
“Assessment Methodology”. In 2008, DEQ expectspdate its TMDL Workplan to address waters on the
303(d) List. At that time, the TMDL prioritizatiocriteria are expected to become part of that Wlarkpnd
will be removed from the “Assessment Methodologgtdment. The Assessment Methodology outlines the
general prioritization categories of High, Mediuon,Low Priority, which are used as guidelines tosgecific
dates for TMDL development. A “high” Priority inchtes TMDLSs are scheduled to be finalized withio tw
years, and a “medium” priority indicates TMDLs aheduled to be finalized within four years. Time
necessary to finalize a TMDL usually means TMDL @lepment must begin before the water is prioritiasd
“high”. All waters will be prioritized as “high™egardless of previous prioritization no later tiényears
following the listing date. To clarify when TMDWill be developed, the expected date of TMDL cortipte
is on the 303(d) List, rather than a High, Mediwml.ow Priority. On those waters with later dabé§MDL
completion, the date is an approximation and maghiamged due to changes in circumstances suchwas ne
listings, delistings, geographic practicality, sth&lder participation, etc.

105

Wyoming’s 2008 305(b) Integrated State Water Quaélgsessment Report



106

Wyoming’s 2008 305(b) Integrated State Water Qualgsessment Report



2008 303(d) List of Waters Requiring TMDLs

Basin ID 305(b) Name Class Location Miles| Uses Use Cause(s) Source(s) Listf TMDL
Acres Support Date | Date
Bear WYBR160101010303_01 Bear River 2AB From Woodruff | 36.0 Aquatic | Not Sediment | Habitat 2002 | 2010
River Narrows Reservoir Life, Supporting Modification
up to Sulphur Cold
Creek. Water
Fish
Bear WYBR160101010801_01 Bridger | 3B Watershed 145 Aquatic | Threatened Habitat Grazing 1998 2010
River Creek upstream of Utah Life
line.
Belle WYBF101202010501_01| Belle 2ABww | From Donkey 5.4 Recreatio| Not E. coli Unknown 1996| 2010
Fourch Fourche Creek upstream to n Supporting
e River an undetermined
distance above
Rush Creek.
Belle WYBF101202010504_00( Belle 2ABww | From Keyhole 21.2 Recreatio| Not E. coli Unknown 1996 | 2010
Fourch Fourche Reservoir n Supporting
e River upstream to
Donkey Creek.
Belle WYBF101202010504_00| Belle 2ABww | From Keyhole 21.2 Aquatic | Not Ammonia, | Unknown 2008| 2010
Fourch Fourche Reservoir Life, Supporting | Chloride
e River upstream to Warm
Donkey Creek. Water
Fish
Belle WYBF101202010600 01| Donkey | 3B From Belle 56.0 Recreatio| Not E. coli Unknown 2000| 2010
Fourch Creek Fourche River n Supporting
e upstream to an
undetermined
distance above
Antelope Butte
Creek.
Belle WYBF101202010601_01| Gillette | 2AB Gillette Fishing 15.4 Aquatic | Not Phosphate| Non-Point 1996 | 2009
Fourch Fishing Lake. Life, Supporting| , Sediment| Source,
e Lake Cold Stormwater
Water
Fish

107

Wyoming’s 2008 305(b) Integrated State Water Qualgsessment Report




Basin ID 305(b) Name Class Location Miles Uses Use Cause(s) Source(s) Listf TMDL
Acres Support Date Date
Belle WYBF101202010602_01| Stonepilg 3B From confluence | 7.5 Recreatio| Not Fecal Unknown, 2002 | 2010
Fourch Creek with Donkey n Supporting | Coliform | Stormwater
e Creek upstream ar
undetermined
distance.
Belle WYBF101202010904_00| Belle 2ABww | From Arch Creek | 58.5 Recreatio| Not Fecal Unknown 1996 | 2010
Fourch Fourche downstream to n Supporting | Coliform
e River Sourdough Creek.
Bighor | WYBH100800030207_01 Popo Agie2AB Undetermined 4.0 Recreatio| Not E. coli Unknown 2002 L
n River, distances upstream n Supporting
Middle and downstream of
Fork City of Lander.
Bighor | WYBH100800050202_01 Ocean | 2ABww | Ocean Lake. 6075.8 Aquatic| Not Sediment | Irrigated 1996 | 2008
n Lake Life, Supporting Crop
Warm Production,
Water Non-Point
Fish Source
Bighor | WYBH100800050404_01f Poison | 2AB From Boysen 2.1 Recreatio| Not E. coli Unknown 2002| L
n Creek Reservoir n Supporting
upstream an
undetermined
distance.
Bighor | WYBH100800050607_01 Muddy | 2AB From Boysen 111 Recreatio| Not E. coli Unknown 2002| L
n Creek Reservoir n Supporting
upstream to Wind
River Indian
Reservation
Bighor | WYBH100800070305_01 Owl Creek 2AB Confluence with 3.6 Recreatio| Threatened Fecal Unknown 2002 L
n Bighorn River n Coliform
upstream an
undetermined
distance.
Bighor | WYBH100800070500_01f Kirby 2C Confluence with | 21.9 Recreatio| Threatened Fecal Unknown 2002| L
n Creek the Bighorn River n Coliform
upstream to an
undetermined
distance above
Lake Creek.
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Basin

ID 305(b)

Name

Class

Location

Miles
Acres

Uses

Use
Support

Cause(s)

Source(s)

List
Date

TMDL
Date

Bighor

WYBH100800070809_01

Nowater
Creek

3B

Confluence with
Bighorn River
upstream an
undetermined
distance.

6.6

Recreatio
n

Threatened

Fecal
Coliform

Unknown

2002

Bighor

WYBH100800070909_01

Fifteenmi| 3B

e Creek

Confluence with
Bighorn River
upstream an
undetermined
distance.

2.2

Recreatio
n

Threatened

Fecal
Coliform

Unknown

2002

Bighor

WYBH100800071000_01

Bighorn
River

2A

B

Confluence with
Nowood River
upstream an
undetermined
distance above the
City of Worland

36.9

Recreatio
n

Threatened

E. coli

Unknown

2002

Bighor

WYBH100800071000_02

Bighorn
River

2A

B

From Greybull
River upstream to
Nowood River.

16.1

Recreatio
n

Not
Supporting

Fecal
Coliform

Unknown

2000

Bighor

WYBH100800071001_01

Sage
Creek

3B

Confluence with
Slick Creek
upstream an
undetermined
distance.

9.7

Recreatio
n

Threatened

Fecal
Coliform

Unknown

2002

Bighor

WYBH100800071001_02

Slick
Creek

3B

Confluence with
Bighorn River
upstream an
undetermined
distance

6.2

Recreatio
n

Threatened

Fecal
Coliform

Unknown

2002

Bighor

WYBH100800080607_01

Paint Roq
Creek

KAB

Confluence with
Nowood River
upstream an
undetermined
distance.

52

Recreatio
n

Threatened

Fecal
Coliform

Unknown

2002

Bighor

WYBH100800080705_01

Nowood
River

2AB

From confluence
with Bighorn River
upstream an

undetermined

12.3

Recreatio
n

Not
Supporting

Fecal
Coliform

Unknown

2002
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Basin ID 305(b) Name Class Location Miles Uses Use Cause(s) Source(s) Listf TMDL
Acres Support Date Date

distance.
Bighor | WYBH100800090405_01f Greybull | 2AB From confluence | 38.0 Recreatio| Not Fecal Unknown 2002| L
n River with Bighorn River n Supporting | Coliform

upstream to the

Sheets Flat bridge
Bighor | WYBH100800100102_01f Granite | 2AB From confluence | 5.8 Recreatio| Not E. coli Unknown 2002| L
n Creek with Shell Ck n Supporting

upstream to an

undetermined

point near

Antelope Butte Ski

Area.
Bighor | WYBH100800100204_01f Beaver | 2AB From Shell Creek | 7.1 Recreatio| Threatened Fecal Unknown 2002| L
n Creek upstream an n Coliform

undetermined

distance.
Bighor | WYBH100800100206_01 Shell 2AB From confluence | 5.6 Recreatio| Not Fecal Unknown 2002| L
n Creek with Bighorn River n Supporting | Coliform

upstream an

undetermined

distance.
Bighor | WYBH100800100301_ 01 Bighorn | 2AB From Greybull 10.5 Recreatio| Not Fecal Unknown 2002 L
n River River downstream n Supporting| Coliform

an undetermined

distance above Big

Horn Lake.
Bighor [ WYBH100800110204_01 Dry Creek 2ABww From Bighorn | 4.4 Recreatio| Threatened Fecal Unknown 2002| L
n River upstream an n Coliform

undetermined

distance.
Bighor | WYBH100800140107_01 Dry Gulch 3B From confluence 6.6 Recreatio| Not E. coli Unknown 2008| L
n with Shoshone n Supporting

River upstream an
undetermined

distance.
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Basin ID 305(b) Name Class Location Miles Uses Use Cause(s) Source(s) Listf TMDL
Acres Support Date Date

Bighor | WYBH100800140206_01 Bitter 2AB From Shoshone | 13.9 Recreatio| Not Fecal Unknown 2000| M
n Creek River upstream an n Supporting| Coliform

undetermined

distance above

Powell.
Bighor | WYBH100800140303_01 Whistle | 3B From confluence | 8.7 Recreatio| Not Fecal Unknown 2002| L
n Creek with Shoshone n Supporting | Coliform

River upstream an

undetermined

distance.
Bighor | WYBH100800140307_01f Foster | 2C Confluence with | 2.0 Recreatio| Threatened Fecal Unknown 2002| L
n Gulch Shoshone River n Coliform

upstream an

undetermined

distance.
Bighor | WYBH100800140407_01 Polecat | 2AB From Sage Creek | 2.6 Recreatio| Not Fecal Unknown 2002 L
n Creek upstream an n Supporting| Coliform

undetermined

distance.
Bighor | WYBH100800140408 01 Sage 2AB From Shoshone | 14.0 Recreatio| Not Fecal Unknown 2002 L
n Creek River upstream an n Supporting| Coliform

undetermined

distance above Big

Wash.
Bighor | WYBH100800140408 02 BigWashh 3B From Sage Cregld.2 Recreatio| Not Fecal Unknown 2002| L
n upstream to Sidon n Supporting | Coliform

Canal.
Bighor | WYBH100800140504 00 Shoshong2AB From confluence | 9.7 Recreatio| Not Fecal Unknown 2002 L
n River with Big Horn n Supporting| Coliform

Lake upstream an

undetermined

distance.
Green | WYGR140401050506 01 Bitter 2C From Green River| 21.6 Recreatio| Not Fecal Unknown 2000| M
River Creek upstream to Point n Supporting | Coliform

of Rocks.
Green | WYGR140401050506_01 Bitter 2C From Green River| 21.6 Aquatic | Not Chloride Natural 2002 | L
River Creek upstream to Point Life, Supporting Sources,

of Rocks. Non- Unknown
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Basin ID 305(b) Name Class Location Miles Uses Use Cause(s) Source(s) Listf TMDL
Acres Support Date Date
Game
Fish
Green | WYGR140401050808 01 Killpecker 3B From Bitter Creek | 6.9 Recreatio| Not Fecal Unknown 2000 M
River Creek upstream to n Supporting| Coliform
Reliance.
Green | WYGR140401070106 01 Blacks | 2AB From confluence | 24.0 Recreatio| Not E. coli Unknown 2000| 2011
River Fork with Smiths Fork n Supporting
upstream to
Millburne.
Green | WYGR140401070205 01 Willow | 2AB From confluence | 48.5 Aquatic | Threatened Habitat Grazing 1998 2011
River Creek with Smiths Fork Life,
upstream to Utah Cold
Line. Water
Fish
Green | WYGR140401070208 00 Smiths | 2AB From confluence | 29.6 Recreatio| Not Fecal Unknown 2002| 2011
River Fork with Cottonwood n Supporting| Coliform
Creek upstream to
East and West
Smiths Fork.
Green | WYGR140401070208_01 Smiths | 2AB From confluence | 3.6 Aquatic | Not Habitat Unknown 2000 2011
River Fork with Blacks Fork Life, Supporting
to Cottonwood Cold
Creek. Water
Fish
Green | WYGR140401070208 01 Smiths | 2AB From confluence | 3.6 Recreatio| Not E. coli Unknown 2002| 2011
River Fork with Blacks Fork n Supporting
to Cottonwood
Creek
Green | WYGR140401070403 01 Blacks | 2AB From confluence | 44.1 Recreatio| Not E. coli Unknown 2000| 2011
River Fork with Ham's Fork n Supporting
upstream to Smithg
Fork.
Green | WYGR140401070701_01 Hams ForRAB From Kemmerer- | 7.8 Aquatic | Not pH Municipal 1996 | 2009
River Diamondville Life, Supporting WWTF
downstream an Cold
undetermined Water
distance. Fish
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Basin ID 305(b) Name Class Location Miles Uses Use Cause(s) Source(s) Listf TMDL
Acres Support Date Date
Little WYLS140500030109_01| Haggarty| 2AB From Ferris- 5.9 Aquatic | Not Cadmium, | Hardrock 1996 | 2008
Snake Creek Haggarty Mine Life, Supporting | Copper, Mining
downstream to Cold Silver
West Fork Battle Water
Creek. Fish
Little WYLS140500030109 02| Battle 2AB From Battle Creek| 4.6 Aquatic | Not Copper Hardrock 2000 | 2008
Snake Creek upstream to Life, Supporting Mining
West Fork Haggarty Creek. Cold
Water
Fish
Little WYLS140500030408_01| Savery | 2AB From Little 11.4 Aquatic | Threatened Habitat Grazing 199 M
Snake Creek Sandstone Creek Life,
downstream to Cold
Little Snake River. Water
Fish
Little WYLS140500030408 02| Loco 2AB West Fork 2.8 Aquatic | Threatened Habitat | Grazing 1996 M
Snake Creek watershed tributary Life, Nutrients,
West Fork to Loco Creek. Cold Temperat
Water ure
Fish
Little WYLS140500040102_01| McKinney 2AB From Muddy 5.1 Aquatic | Threatened Habitat Grazing 199 M
Snake Creek Creek upstream to Life,
Eagle Creek. Cold
Water
Fish
Little WYLS140500040103_01f Muddy | 2AB From Alamosa 114 Aquatic | Threatened Habitat Grazing 199 M
Snake Creek Gulch upstream to Life,
Littlefield Creek. Cold
Water
Fish
Little WYLS140500040104 01| Muddy | 2C West of State Hwy 15.4 Aquatic | Threatened Habitat Grazing 199 M
Snake Creek 789. Life,
Non-
Game
Fish
North [ WYNP101800060603_01 Crooks | 2AB From SW NE S18| 1.3 Aquatic | Not Oil and Petroleum 1998 | 2008
Platte Creek T28N R92W Life, Supporting | Grease Production
undetermined Cold
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Basin ID 305(b) Name Class Location Miles Uses Use Cause(s) Source(s) Listf TMDL
Acres Support Date Date
distance Water
downstream. Fish
North [ WYNP101800070300_01 North 2AB Exceedences 41.8 Aquatic | Not Selenium | Irrigated 1998 | M
Platte Platte measured at Life, Supporting Crop
River Casper. Cold Production,
Impairment Water Natural
extends Fish, Sources
undetermined Wildlife
distance upstream
and downstream.
North | WYNP101800070302_01 Poison | 3B In Kendrick 10.4 Aquatic | Not Selenium | Irrigated 2000 | M
Platte Spring Reclamation Life, Supporting Crop
Creek Project below Wildlife Production,
Casper Canal. Natural
Sources
North WYNP101800070302_02 Rasmus| 3B In Kendrick 85.2 Aquatic | Not Selenium | Irrigated 2000 | M
Platte Lee Lake Reclamation Life, Supporting Crop
Project. Wildlife Production,
Natural
Sources
North [ WYNP101800070302_03 Goose | 3B In Kendrick 30.1 Aquatic | Not Selenium | Irrigated 2000 | M
Platte Lake Reclamation Life, Supporting Crop
Project. Wildlife Production,
Natural
Sources
North | WYNP101800070303_01 Oregon | 3B In Kendrick 8.4 Aquatic | Not Selenium | Irrigated 2000 | M
Platte Trail Drain Reclamation Life, Supporting Crop
Project. Wildlife Production,
Natural
Sources
North [ WYNP101800070406_01 Poison | 2AB From North Platte | 1.0 Aquatic | Not Selenium | Irrigated 2000 | M
Platte Spider River upstream Life, Supporting Crop
Creek one mile in Cold Production,
Kendrick Water Natural
Reclamation Fish, Sources
Project. Wildlife
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Basin ID 305(b) Name Class Location Miles Uses Use Cause(s) Source(s) Listf TMDL
Acres Support Date Date
North [ WYNP101800070406_02 Poison | 2C From one mile 5.0 Aquatic | Not Selenium | Irrigated 2000 | M
Platte Spider upstream of North Life, Supporting Crop
Creek Platte River to six Non- Production,
miles upstream of Game Natural
North Platte River Fish, Sources
in Kendrick Wildlife
Reclamation
Project.
North WYNP101800070406_03 Poison | 3B Upstream froma | 6.0 Aquatic | Not Selenium | Irrigated 2000 | M
Platte Spider point six miles Life, Supporting Crop
Creek upstream of North Wildlife Production,
Platte River in Natural
Kendrick Sources
Reclamation
Project.
North WYNP101800070503_01f llico Pond 3B NE S13 T35N | 1.0 Aquatic | Not Selenium | Irrigated 2000 | M
Platte R81W along Life, Supporting Crop
railroad tracks Wildlife Production,
Natural
Sources
North [ WYNP101800070504_01 Casper | 2AB In Kendrick 21.7 Aquatic | Not Selenium | Irrigated 2000 | M
Platte Creek Reclamation Life, Supporting Crop
Project between Cold Production,
Casper Canal and Water Natural
the North Platte Fish, Sources
River. Wildlife
North WYNP101800070703_01 Thirty- | 3B On South Fork 30.2 Aquatic | Not Selenium | Irrigated 2000 | M
Platte three Mile Casper Creek in Life, Supporting Crop
Reservoir Kendrick Wildlife Production,
Reclamation Natural
Project. Sources
North WYNP101800110502_01 Wheatlan®C Impairment 4.4 Aquatic | Not Ammonia, | Municipal 1996 | M
Platte Creek undetermined Life, Supporting | pH WWTF
distance above an Non-
below Hwy 320. Game
Fish
North [ WYNP101800110502_01 Wheatland@2C Impairment 4.4 Recreatio| Not Fecal Unknown 2002| L
Platte Creek undetermined n Supporting | Coliform
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Basin ID 305(b) Name Class Location Miles Uses Use Cause(s) Source(s) Listf TMDL
Acres Support Date Date
distance above and
below Hwy 320.
North WYNP101800110502 02 Rock 2C Above Town of 16.5 Recreatio| Not Fecal Unknown 2002| L
Platte Creek Wheatland. n Supporting | Coliform
Powder | WYPR100902020102_00 Powder | 2ABww | From Salt Creek tg 19.1 Aquatic | Not Selenium | Irrigated 2000 | M
River River South Fork Powdey Life, Supporting Crop
River. Warm Production,
Water Natural
Fish, Sources,
Wildlife Unknown
Powder | WYPR100902020103 01 Powder | 2ABww | From Salt Creek | 22.0 Warm Not Chloride Petroleum 1998 | M
River River downstream an Water Supporting Production
undetermined Fish
distance above
Willow Creek.
Powder | WYPR100902020103_01 Powder | 2ABww | From Salt Creek | 22.0 Aquatic | Not Selenium | Irrigated 2000 | M
River River downstream an Life, Supporting Crop
undetermined Warm Production,
distance above Water Natural
Willow Creek. Fish, Sources,
Wildlife Unknown
Powder | WYPR100902020600_01 Powder | 2ABww | From an 116.2 | Aquatic | Not Selenium | Irrigated 2000 | M
River River undetermined Life, Supporting Crop
distance above Warm Production,
Willow Creek Water Natural
downstream to the Fish, Sources,
confluence with Wildlife Unknown
Crazy Woman
Creek.
Powder | WYPR100902020808 01 Middle | 3B Confluence with | 4.6 Recreatio| Not E. coli Unknown 2006 | L
River Prong Wild Horse Creek n Supporting
Wild upstream an
Horse undetermined
Creek distance
Lower
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Basin ID 305(b) Name Class Location Miles Uses Use Cause(s) Source(s) Listf TMDL
Acres Support Date Date
Powder | WYPR100902030400_01  South 2C From confluence | 57.1 Non- Not Selenium | Unknown 2006 L
River Fork with Middle Fork Game Supporting
Powder upstream an Fish,
River undetermined Aquatic
distance above Life,
Lone Tree Creek. Wildlife
Powder | WYPR100902030403_01 Willow | 2AB From confluence | 10.7 Aquatic | Not Selenium | Irrigated 2006 | L
River Creek with South Fork Life, Supporting Crop
Powder R. to an Cold Production,
undetermined Water Natural
distance upstream Fish, Sources,
Wildlife Unknown
Powder | WYPR100902030404_01 Posey | 3B Tributary to South| 8.0 Aquatic | Not Selenium | Irrigated 2008 | L
River Creek Fork Powder Life, Supporting Crop
River. Wildlife Production,
Natural
Sources,
Unknown
Powder | WYPR100902030407_01 Murphy | 3B Tributary to South| 12.0 Aquatic | Not Selenium | Irrigated 2008 | L
River Creek Fork Powder Life, Supporting Crop
River. Wildlife Production,
Natural
Sources,
Unknown
Powder | WYPR100902040300_01 Salt Cregk 2C From Powder | 21.4 Non- Not Selenium | Petroleum | 2008 | L
River River upstream to Game Supporting Production,
Castle Creek. Fish, Natural
Aquatic Sources,
Life, Unknown
Wildlife
Powder | WYPR100902040300_01f Salt Creek| 2C Downstream of Oil Non-game | Threatened Oil Spills Petroleum 1996 | M
River Fields Fish, Production
Aquatic
Life
Powder | WYPR100902050100_01 , North | 2AB Reaches within 28.0 Aquatic | Threatened Habitat, | Grazing 1996| M
River Fork T49N R82W. Life, Nutrients,
Crazy Cold Bioindicat
Woman Water ors
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Creek Fish
Powder | 10090205 Crazy 2ABW From Powder R to Drinking | Not Manganes| Natural, 2002 | M
River Woman W an undetermined Water Supporting | e Undetermine
Creel distance upstrear d 200z
Powder | WYPR100902060303_01 North 2AB Confluence with | 6.4 Recreatio| Not E. coli Unknown 2006 L
River Piney South Piney CreeK n Supporting
Creek upstream to an
undetermined
location below
SW, NW Sec 12,
T52N, R84W.
Powder | WYPR100902060303_02 Dalton | 3B Within and near | 0.3 Recreatio| Not E. coli Unknown 2006 L
River Ditch Town of Story. n Supporting
Powder | WYPR100902060303_03 Piney- | 3B Within and near | 2.0 Recreatio| Not E. coli Unknown 2008| L
River Cruse Town of Story. n Supporting
Ditch
Powder | WYPR100902080500_01 Little 2AB Wyoming/Montan | 15.9 Recreatio| Not E. coli Unknown 2002| L
River Powder a state line n Supporting
River upstream an
undetermined
distance above
Olmstead Creek.
Snake | WYSR170401030205 01 FlatCreek 1 Between Snake 9.9 Aquatic | Threatened Habitat Stormwater| 2000 2010
River River and Cache Life,
Creek. Cold
Water
Fish
Snake | WYSR170401050203 01 Stump | 2AB From Salt River | 5.2 Recreatio| Not E. coli Unknown 2008| L
River Creek upstream to Idaho n Supporting
Line.
Snake | WYSR170401050309 01 SaltRiver 2AB Undetermined | 7.5 Recreatio| Not E. coli Unknown 2002| L
River distance upstream n Supporting

downstream of
Gaging Station
(3.4 Miles NW of

Etna).
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South | WYSP101900090104_01) Crow 2AB Exceedences 13 Recreatio| Not E. coli Grazing 2004| L
Platte Creek measured at FS n Supporting
North Road 701.
Branch
North Fork
South | WYSP101900090107_01] Crow 2AB Impairment an 13.4 Aquatic | Not Ammonia | Unknown 1996| M
Platte Creek undetermined Life, Supporting
distance above and Cold
below Cheyenne. Water
Fish
South | WYSP101900090107_01] Crow 2AB From Dry Creek | 13.4 Recreatio| Not E. coli Stormwater 1996 M
Platte Creek upstream an n Supporting
undetermined
distance above
Roundtop Road.
South | WYSP101900090203_01] Crow 2C From Dry Creek | 6.3 Aquatic | Not Ammonia | Point Source| 1996 M
Platte Creek an undetermined Life, Supporting
distance Non-
downstream. Game
Fish
South | WYSP101900090203_01| Crow 2C From Dry Creek | 6.3 Recreatio| Not E. coli Unknown 1996 M
Platte Creek an undetermined n Supporting
distance
downstream.
Tongue | WYTR100901010101_01f North 1 From confluence | 5.2 Recreatio| Not E. coli Grazing 2004| L
River Tongue of Bull Creek n Supporting
River upstream an
undetermined
distance above
Hwy 14A.
Tongue | WYTR100901010106_01] Columbus2AB From confluence | 3.4 Recreatio| Not E. coli Unknown 2002 L
River Creek with Tongue River n Supporting
an undetermined
distance above
Highway 14.
Tongue | WYTR100901010106_02| Smith 2AB From confluence | 5.2 Recreatio| Not E. coli Unknown 2002| L
River Creek with Tongue River n Supporting
an undetermined
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distance above
Dayton.
Tongue | WYTR100901010107_02 Little 2AB From confluence | 5.7 Recreatio| Not E. coli Unknown 2002| L
River Tongue with Tongue River n Supporting
River upstream to
Frisbee Ditch.
Tongue | WYTR100901010108_01 Fivemile | 3B From confluence | 2.0 Recreatio| Not E. coli Unknown 2002| L
River Creek with Tongue River n Supporting
an undetermined
distance above
Ranchester.
Tongue | WYTR100901010110 01 Wolf 2AB From confluence | 9.3 Recreatio| Threatened E. coli Unknown 2002 L
River Creek with Tongue River n
an undetermined
distance above
County Road 67.
Tongue | WYTR100901010204_01] Park CreeRAB From Big Goose | 2.6 Recreatio| Not E. coli Unknown 2000| 2009
River Creek to an n Supporting
undetermined
distance upstream
Tongue | WYTR100901010204_02| Rapid 2AB From Big Goose | 3.2 Recreatio| Not E. coli Unknown 2000| 2009
River Creek Creek to an n Supporting
undetermined
distance upstream
Tongue | WYTR100901010205_01f Big Goose2AB From Sheridan to | 18.7 Recreatio| Not E. coli Unknown 1996| 2009
River Creek above Beckton. n Supporting
Tongue | WYTR100901010205 02| Beaver | 2AB From Big Goose | 5.7 Recreatio| Not E. coli Unknown 2000( 2009
River Creek Creek to an n Supporting
undetermined
distance upstream
Tongue | WYTR100901010207_01] Sackett | 2AB From Little Goose | 3.0 Recreatio| Not E. coli Unknown 2000( 2009
River Creek Creek to an n Supporting
undetermined
distance upstream
Tongue | WYTR100901010207_02| Jackson | 2AB From Little Goose| 6.1 Recreatio| Not E. coli Unknown 2000| 2009
River Creek Creek to an n Supporting

undetermined
distance upstream
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Tongue | WYTR100901010208_01| Little 2AB From Sheridan 153 Recreatio| Not E. coli Unknown 1996 | 2009
River Goose upstream to above n Supporting
Creek Big Horn.
Tongue | WYTR100901010208_01] Little 2AB From Sheridan 15.3 Aquatic | Not Habitat, Stormwater 2006 2009
River Goose upstream to above Life, Supporting | Sediment
Creek Big Horn. Cold
Water
Fish
Tongue | WYTR100901010208 02| McCormig2AB From Little Goose | 2.1 Recreatio| Not E. coli Unknown 2004 | 2009
River k Creek Creek to an n Supporting
undetermined
distance upstream
Tongue | WYTR100901010208 03  Kruse 2AB From Little Goose | 2.5 Recreatio| Not E. coli Unknown 2000( 2009
River Creek Creek to an n Supporting
undetermined
distance upstream
Tongue | WYTR100901010209 01] Goose | 2AB From confluence | 12.6 Recreatio| Not E. coli Unknown 2000( 2009
River Creek of Big and Little n Supporting
Goose Creeks an
undetermined
distance
downstream.
Tongue | WYTR100901010209_01] Goose | 2AB From confluence | 12.6 Aquatic | Not Habitat, Stormwater 2006 2009
River Creek of Big and Little Life, Supporting| Sediment
Goose Creeks an Cold
undetermined Water
distance Fish
downstream.
Tongue | WYTR100901010209_02| Soldier | 2AB From Goose Creek 2.8 Recreatio| Not E. coli Unknown 2000 2009
River Creek to an undetermine n Supporting
distance upstream
Tongue | WYTR100901010301_01] Tongue | 2AB From Goose Creek 22.4 Cold Not Temperatu Unknown 2002| L
River River downstream to Water Supporting | re
Montana Line. Fish
Tongue | WYTR100901010400 01| Prairie | 2AB Prairie Dog Creek | 50.3 Recreatio| Not E. coli Unknown 2004 L
River Dog Creek above lower reach n Supporting
Tongue | WYTR100901010402_01f Prairie | 2AB From Tongue 6.3 Drinking | Not Manganes| Natural 2002 | L
River Dog Creek River to an Water Supporting| e Sources
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undetermined
distance upstream
Tongue | WYTR100901010402_01| Prairie | 2AB From Tongue 6.3 Recreatio| Not E. coli Unknown 2004| L
River Dog Creek River to an n Supporting
undetermined
distance upstream
MAC\
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